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rom the CPU to the DDS System to the

final output board, the ICOM IC-725 is
designed foryou . .. the amateur who demands
relentless performance.

Whether its fixed, mobile or portable operation you desire, the IC-725
will open your eyes to what amateur radio should be. World renowned
for excellence in circuit design, versatility and dependability, the IC-725
is backed by a full one-year factory warranty.

But don't take our word for it. Examine the IC-725 yourself, it's waiting
at an ICOM dealer near you.

ICOM

CORPORATE HEADQUARTERS: ICOM Amenca, Inc. 2380-116th Ave. NE. Bellevue, WA 38004 [2061454-8155
CUSTOMER SERWICE CENTERS: 3150 Promeer Drive, EUI'E‘IE‘E TX 75083, 1777 Phoenix Parkway, Sufle 201, Atlanta, GA 30349
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No Other Low Cost Simplex Patch
Is as Advanced as our CS-700 ...

®* 9 Number Autodialer ® Last Number Redial ®* Automatic Set-up
® Selectable: VOX Controlled or VOX Enhanced Sampling
* Built-in Programming Keyboard and Digital Display ® Hookflash
® User Programmable CW ID ¢ Fully Regenerated DTMF or Pulse
Dialing ® Automatic Busy and Dialtone Disconnect *®* Remote
Controllable Relay (relay optional) . . .and more.

The new CS-700 is a microcomputer
controlled sampling interconnect that will
add fully automatic radio telephone
capability to any existing simplex base
station.

CALL OR WRITE FOR
MORE INFORMATION TODAY

User selectable VOX enhanced or VOX :
controlled sampling gives a choice of -
sample rate reduction, or, no sample

interruptions while the land party iIs Connect Systems Inc.

speaking. 2064 Eastman Avenue, Suite 113
Ventura, CA 93003

Phone (805) 642-7184

The built-in keyboard and display give
total control of all user programmable
features, e.qg. toll restrict, CW ID, access
codes, timers, autodialer memory, etc.

The CS-700 interfaces quickly and easily.
Only three simple connections required.
Automatic sample window set-up and user
programming defaults assure a speedy
installation.

CSl is a reqgistered trademark of Connect Systems Inc. : CIRCLE 12 ON READER SERVICE CARD



Number 1 on your Feedback card

LETTERS

Bill Fisher N4IV, Reidsville NC:
Wayne, thanks for taking the time to
chat with me over the telephone last
week. | enjoyed meeting you.

With any luck, we should have about
20 new Novices at the Reidsville Mid-
dle School this fall. Today the senior
high principal told me that her head
custodian and one of her assistant
principals have requested release lime
so they can attend my class at the mid-
dle school!

We will have a reasonably well-
equipped station. Donations so far in-
clude a Viking | and SX-71, a 32-V2 and
NC-183, and an SB-101. We also have
a 3-element yagi for 10m and a C-64
with a PC compatible likely. Now I've
got to pick up a TNC and learn some-
thing about packet (I picked up the
book from you).

On 10 July | ran demonstrations for
the summer school students at
Reidsville Senior High. We had seven
very good phone QSOs and one CW
QSO0. Of the guys who gave their ages,
the median was 76. Several students
wanted o know if any young people
were hams!

On 7 and 8 July | ran demos at the
Elks Club Boys Camp in Zirconia,
North Carolina. Fifteen metars was in
fine shape, and the campers got to talk
to several young-sounding hams in
Japan, Canada, East and Wes!l Ger-
many, the Soviet Union, France, and
Bulgaria. The camp director wants to
put in a ham radio program next sum-
mer. If you know a college kid who
might like to work as a camp counselor
in ham radio, could you ask him to get
hold of ma?

Wayne, | greatly appreciate all that
you do for ham radio, Maybe we can
blast the League off ground zero and
get the hobby moving again. Thanks
for your time and attention.

Bob Beattie KBG6UBP/7, Klamath
Falls OR: Just resubscribed to 73 after
a couple of years. . . have missed your
editorials. Doesn't matter if | agree or
disagree with your opinions, at least
you have some! Hi, hi.

Called your editorial offices yester-
day for some badly needed informa-
tion, and your staff was exceedingly
helpful and thoughtful. Do want you to
know your staff is every bit as pleasant
and knowledgeable as the staff at Ten-
Tec. This is a real accomplishment in
this day and age.

| made a presentation to an elemen-
lary school principal here in Klamath
Falls about the possibilities of an elec-
tronics/amaleur radio class or club
starting this September. He was favor-
ably inclined to go with the idea, and
we spenl about an hour or so going
over what ham radio is all about. My
feeling is that if we can get 5th and 6th
graders interested in amateur radio/
electronics, continue the program
through junior high and high school,
then we have new skills, new jobs, and
new paychecks in an area where clear-
cut logging has destroyed the forest-
related industrial base. The spotted
owl thing is just a smokescreen for the
fact that automation has come to the
woods, and there will not be very many
jobs available in the near future.

From the Hamshack

This is my second letter to you. The
first was a couple of years ago. In that
letter, 1 told you to read it if you had the
time, or just throw it in the garbage if
you didn't. Your staff assured me that
you do read letters (poor man). My
thanks to you for the magazine and to
your staff for their help.

Yep, | read 'em all—guite a bunch, too,
between about a dozen publications.

Do be sure to keep me informed on
how you're making out with the school.
If you get some Novices going, | want
pictures.

According to the National Associa-
tion of Record Merchandisers (NARM)
who is fighting me on the longboxes for
CDs, America’s forests are being re-
planted at such a rate that there has
been a net gain in forests. That wasn't
what | saw when | flew over Oregon a
couple years ago. | saw whole moun-
tains of trees slashed and no visible
reseeding.

Glad the staff was able to help. . .
they're greal.—Wayne

Stephen Crow WA2CPX, Ft. Laud-
erdale FL: Self-righteousness on pub-
lic display doesn’t have much appeal
to us, especially when its broken-
record brawl is turned up all the way.
And in our time, “‘maximum’’ seems to
be the only dial setting on 14.313.

How many years has it been now that
we keep hearing the same shoddy
holier-than-thou demonstrator on 20
meters? There he is, mouth wide open
and screaming, words distorted in an
ugly scowl, trashing somebody or
something—now phone patching—
then "'rich yachties''—and generally
carrying on in an aggressively obnox-
ious manner,

But it's for (fill in THE CAUSE here),
soit's OK. Ladies and gentlemen of the
audience, this noble idealist is acting
like a thug and bully because he's
awarded himself a moral blank check.
Such behavior would get a 10-year-old
spanked and his radio plug pulled. It is
thought to be sanctified if done by an
over-powered, over-driven, pseudo-
politician claiming to be a champion of
free speech. He and his ilk, one in Ft.
Lauderdale, and two others in Florida
and Arkansas, should have their com-
posile power supplies short-circuited
once and for all.

Unfortunately the trust of our system
IS such that means and methods from
such evil sources can corrupt the most
virtuous goals.

Certainly most listeners know that as
they hear one of these temper
lantrums parading by on their 20 meter
dial, they're not hearing the idealist,
but only an immature brat.

Wayne, now it has been many
months continuing—are you still going
to ignore this controversy?

Ignore the controversy? Me? If you'd
go to the trouble to visit someone who
gets 73, you'd see that | have not ig-
nored this at all. I've mentioned FZ and
his emotional problems several
times. . ke last month, for instance.

| also proposed a simple, practical
solution fo the whole mess. You'll read
even more about it in my next editori-
al.—Wayne
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John T. Phillipp, M.D., N6ZAE, Glen-
dora CA: In ""The Hidden Receiver
Hunt,"” by Robin B. Rumbolt WA4TEM
in the July issue, he mentions the dif-
ference between true north and
magnetic north. He says, “‘There is
a difference. A call to your local air-
port should put you in touch with
someone who knows what the differ-
ence (magnetic declination) is in your
area. Pilots have to know that stuff.
Here in Tennessee, the difference is
one degree. Big deal, but | had to men-
tion it.""

Well, we pilots do indeed have to
know that stuff. First, the difference is
called the magnetic VARIATION, not
declination. Second, here in Los Ange-
les, the magnetic variation is 14 de-
grees east; the magnetic heading is 14
degrees less than the true heading.
Want to go due west (270 degrees)?
You'll have to fiy a heading of 256 de-
grees on your magnetic compass. If
you fly 50 miles on a true heading,
when you mean to fly on a magnetic
heading, you end up 12 miles off
course!

Just had to get that corrected,
Wayne. | just gol back into ham ra-
dio after almost 20 years away from
it. | let my Advanced Class (WB2HY!I)
lapse many years ago (something
about medical school and residen-
cy taking up most of my time). |
came across an issue of 73 maga-
zine a couple of months ago (I was
surprised to see that it was still being
published after all these years! And
that you haven't changed a bit!) and
the bug bit again. Boy, have there been
a lot of changes! Volunteer examiners,
books of questions, new bands. . .lots
of new bands, satellites, packet, re-
pealers, microprocessor-controlled
rigs, new privileges for the Novice
Class. One thing hasn't changed,
though. Morse code. Well, | got up to
20 wpm, and last week | passed the
Extra Class exam. Hope to see you on
the air,

Walter A.L. King N3EID, Hellertown
PA: When | wrote my letter to Wayne, |
did not expect to see it published in 73.
However, | am delighted that it did ap-
pear.

| would like to make two comments
aboul the letter. When it was edited for
publication, an important omission was
made: | think | wrote that the crystal kit
did not have the old-style crystal, but
rather a diode with a germanium crys-
tal fused in it. Please see the third para-
graph in the published letter [in the Au-
gust 1990 issue, page 2.].

Secondly, about your comment. . .
granddaughters. We were blessed
with seven grandsons over the years,
and only last fall did we enjoy the thrill
of a baby granddaughter. When her
lime comes, and if | am still around, you
can bet she will be in the radio shack
and get the full treatment. | want folks
to know that | am an equal opportunity
granddaddy!

Keep up the fine work, and hello to
Wayne.

Thank you for the correction; that line
should have read, “They don’t have
the old-fashioned cat’s whisker, but
they do have a diode with a germanium
crystal fused into it.”" Either a few
words were accidentally left out or mis-
takenly erased, and | didn’t catch the
error in proofing. My mistake—and my
apoiogies.

Your granddaughter is a very lucky
girl. —Linda KATUKM

Dick Goodman WA3USG, Mechan-
icsburg PA: | recently received the Au-
gust issue of 73 and wanted to write to
give you and your staff an ""Attaboy."” |
have shown this issue 1o several young
non-hams 15-18 years-old, and they
have all responded enthusiastically.
Most did not realize that hams did
things like flying remote ATV heli-
copters, and launching ATV balloons
and rockets with TV transmitters in
them. Things like this get a lol more
attention from the young than simply
talking with other hams over a radio
(even though they may be on the other
side of the earth).

| cannot fault the young today, their
frontiers are different and possibly
more dynamic than ours were, Where
we found it amazing to receive a weak,
scralchy voice from a few thousand
miles away, they take it for granted.
The kids today are growing up in a high
tech world, and much of what goes on
in hamdom is not high tech.

There is nothing wrong with getting
on HF and working contests, or rag-
chewing on 40 or 75 meters, but the
young are not interested in that,

Glad to see you're sharing the maga-
zine with some young people. It's
about time we stopped telling kids how
difficult ham radio is, and started
showing them how much fun it is. We
should all make it a priority to become
someone’s Elmer.—David N1GPH.

Robert KC4RKJ and Lorraine
Matthew N4ZCF, Santa Rosa Beach
FL: [Addressing the FCC:] The forma-
tion of the Communicator license and
the elimination of either the Novice or
Tech to accommodate the new class
will not do a thing for the hobby. It will
bring in a few new people, but it will not
build the number of ranks that you
hope. A while back my son was watch-
ing my wife, who has gone from Novice
to Advanced in six months, work DX,
He was fascinated. We offered to help
him get started and filled him in on
what he would have to do. He com-
mented that he would have to waste a
lot of time before he could use the li-
cense to do what he would like to do.
Also, it isn't a low-cost hobby.

As a high school teacher, | have en-
couraged young people to get involved
in both radio and flying, but I've had
little success. Both of these hobbies
are desirable, bul far out of reach of
young people. It's too costly in time
and money.

It seems to me that we should have a
look at using the output power, not the
code, as the control for various licens-
ing levels. In Japan they have low-out-
put radios that would allow more flexi-
bility. It would encourage building
equipment and antennas, even possi-
bly the conversion of cheap CB units to
the 10m band. We are one of the few
countries that divides the bands up
based on license class. This discour-
ages many worthy people from enter-
ing the amateur community. DXers
and clubs from foreign countries
schedule events on frequencies inac-
cessible to most American amateurs.
Let the amateur bands be more open to
all license classes but on a power limit
basis.

The code should be relaxed, but not
eliminated in the acquisition of the
more advanced classes. All types of
transmissions should be encouraged.

| can visualize the last ham sitting in
front of $20,000 worth of equipment
and no one to contact. [
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Number 2 on your Feedback card

NEVER saY DIE

Wayne Green W2NSD/1

Whew!

Thirty years! You know, it seems like
a hundred and thirty, considering all
the guff I've had to put up with, Yep,
thirty years ago. up to my eyebrows in
hock, | published my first issue of 73.
Oh, | tried to talk some wealthy hams
into putting up money to back it, but
they said it was a lousy investment.
They were right. You know, | don't re-
call any year when 73 ever made any
money. But then it didn’t lose much
either. . .not enough to be put out of its
misery. When there was even a remole
chance it might make money I'd print
more pages and we'd be back in the
red again.

I've often chuckled at my multitudes
of detractors (who have always greatly
outnumbered my tractors) and their un-
shakable belief that Wayne is out 10
make zillions out of amateur radio. Oth-
er than a few hams | shot down be-
cause they were out to screw other
hams, | don't recall ever meeting an
intelligent Wayne-hater. I've always
written my editorials for thinking hams
and figured the others should just
make do as best they could.

| kinda fell into this publishing thing,
back in 1951 . . .and | liked it. | repeatl
that old story every len years or so.
Since most of you are getting on in
years and don't remember well, I'll re-
mind you.

It had to do with me getting all het up
over radio Teletype. You know, digital
communications. This zapped me in
1949, By 1951 | was frustrated be-
cause no one was publishing a RTTY
newsletter. That's when | went to work
as a TV director at WXEL in Cleve-
land. . .where they had a semi-idle
mimeograph machine! | was in busi-
ness and soon had over 2,000 enthusi-
aslic subscribers!

Thatledto a RTTY columnin CQand
me becoming the editor in 1955. When
they fired me in 1960, | said what
the heck and started 73. Yes, | could
write a whole book about all that

..and | probably will some day. |'ve
had many interesting adventures
. .known lots of good guys and some
rolten scoundrels. Most were interest-
ing and really should get their rewards.

So, it itisn't money, why have | both-
ered to publish 73 all these years
and a few dozen other publications? |
slarted my first RTTY magazine be-

cause | was getting such a kick out of
the hobby | wanted to convince others
o give it a try and enjoy it with me.
Heck, | started 73in order to help share
my love of building stuff. I'm still trying
lo shovel coal up that steep chute.

When SSB came along | was one ol
the first to try it. It was a ball! So |
pushed SSB. When repealers came
along | put one up and wow! So | pub-
lished hundreds of articles, lots of
books, published a dedicated repeater
magazine and held repeater sympo-
siums all around the country. | watched
a handful of converted obsolete taxi
radios turn into the biggest single ham
activity in the world . . .and then into a
huge industry called cellular radio.

When the first microcomputer came
on the market in 1975 (the MITS Altair)
it was advertised first in 73. | tried
one. . .wow, again! That gave me the
idea for Byte and | went on 1o build a
microcomputing publishing micro
empire.

can provide an inexpensive top-notch
education for the entire world. That
doesn’t seem like much, so perhaps |
should consider adding in world peace.
Nabh, too dangerous. | don’t mind hav-
ing The Mob irritated with me, but |
sure don't want to ruffle America’s mili-
tary-industrial complex.

Some hams are resentful that my
years of hard work got me some mon-
ay. It's nice to finally have some, bul
I've tried to explain, if money is your
goal, it's pathetically easy to make
gobs of it. I've written about this for
years in all of my magazines, urging
everyone 1o try entrepreneurialism. It's
fun and it can pay off better than any
other route to success there is.

| really should write a book on how 1o
be successful. Heck, people tell me |
should write my autobiography. . .or
one on how the microcomputer indus-
try got started. . .and one on how the
mind works and how to repair it. Sure,
sure. . .right after | help get amateur

“Will 73 be around in another 30 years?
Only if amateur radio is around, and
I'd give that maybe a 1% reality check,
the way things are going."’

These days I'm sharing my lifetime
love of music with over 300,000 CD
Review readers and they have Love
Wayne and Hate Wayne clubs 100, You
should see what | have lo say about
rock'n"roll.

Though money was never a goal, |
ended up making piles of it.. . . kinda by
accident. if you've read anything about
entrepreneurs at all you know that few
(if any) are money driven. I've often had
people working for me who drew larger
salaries. . .and when the till was run-
ning on empty, I'd put my savings back
in-again.

My goals today are modest. . . to try
and breathe some life into the few
smoldering embers of our once great
hobby. . .to help break organized
crime's control of the music indus-
try . . .to help break organized crime’s
hold on the magazine distribution busi-
ness. . .to help improve America's ed-
ucational system and build it to where it
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radio going again and get the music
industry fixed.

Will 73 be around in another 30
years? Only if amateur radio 18 around,
and I'd give that maybe a 1% reality
check, the way things are going.
Of course, if you surprise me and
slop re-electing the same tired
old politicians as ARRL directors

..but I'm dreaming, aren’t 1?7 Mos! of
you are my age, so you know how itisto
dream impossible dreams, Lel's see,
where did | put my lance? I've got to
give that damned old windmill one
more whack.

*“Trashing'' the League

If | were to suggest that we really
might be able to do better than Bush as
president or Bentsen as a Senator,
would your reaction be thal Wayne is
trying to “‘trash’’ our government?

When | suggested thal it was time 10
elect a new set of directors, | expected

the same old knee-jerk response. ..
Wayne is ““trashing” the League. | got
it, but | was disappointed. Perhaps the
old timers who used to react that way to
even the slightest hints that the League
could be even marginally improved
must have been smokers.  .and
died. Chalk one up for the American
cigarette industry.

It's too late to make any major
changes this year, so let's get started
toward cleaning up the mess we've
allowed to turn into rotten, stinking
garbage. Let's make 1991 the year
we get some new and enthusiastic
ARRL directors. Remember, half of
those old. . .er. . .men come up for
election every year, so by the end of
1992 we can have 15 new, bright
faces (and maybe minds) in place
and be on our way loward rescuing
amateur radio. . .and perhaps our
country.

Bush promised ""No New Taxes'
and got elected. Perhaps the rallying
cry for hopeful new directors will be a
guarantee to “‘Throw Out Price'"!

Far those of you with ultra-short
memories, it wasn't long ago that the
League promised to get us 50,000 new
hams. Then Price and the directors did
absolutely nothing to make it really

happen.

Step One

One reason you keep re-electing the
same old hacks every other year is a
lack of information. All you get in QST
is a totally sanitized version of whal's
happening, so you have no idea at all of
what is really going on. Let’s gel start-
ed toward the first informed ARRL
election in history. Let's make 1991 the
year a new crew slarted moving into
the League and cleaning house. ..
starting with good old boy Price,

| understand from impeachable
sources that there are just two direc-
tors who have the intelligence, busi-
ness experience and true interest in
amateur radio that we, the sharehold-
ers (ARRL members), might consider
keeping in place as directors. What we
all need is information, both about the
incumbenls and anyone new running
for director. If you know of any reasons
someone should (or shouldn't) be
elected as director, put it in writing and
send it to me.

Yes, | know, you're terrified that the
League's legendarily brutal storm
troopers will burn down your house and
murder your children in their beds, so
you personally don't want 1o take a
chance on being identified as the fink
who ratted on a director. Fear nol, oh
timid one, your secret testimony will die
with me.

It's time you started |looking around
for some hams who are so deeply in-
volved with helping amateur radio that
they can be suckered into running for
director. The requirements are sim-
ple. . .four years conlinuous member-
ship and no connections with the ham
industry. Yes, | know, this tends to rule
out almast 100% of your club mem-
bers, so it isn't going to be easy to find
good candidates.

Continued on page 82



TH-75A

2m/70cm Dual Band HT

The new TH-75A Dual Band HT
from Kenwood is here now! Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

® Dual Watch function allows you to
monitor both bands at the same time.

® 1.5 watts on 2 meters and 70cm:
5 watts when operated on 12 VDC
(or PB-8 battery pack).

¢ Large dual multi-function LCD
display.

* 10 memory channels for each band
stores frequency, CTCSS, repeater off-
set, frequency step information, and
reverse. A lithium battery backs up
memories. Two memories for “odd
split” operation.

e Selectable full duplex operation.

e Extended receiver range:
141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Modifi-
able for MARS and CAP. Permits required.
Specifications guaranteed on Amateur
bands only.)

* Uses the same accessories as the
TH-25AT (except soft cases).

* Volume and balance controls,
plus separate squelch controls on
top panel.

e Super easy-to-use! Forexample, to
recall memory channel, just push the
channel number!

* CTCSS encode/decode built-in!

* Automatic Band Change (ABC).
Automatically switches between main
and sub band when signal is present.

e Automatic offset selection on
2 meters.

* Tone alert system for quiet moni-
toring. When CTCSS decode is on,
the tone alert will function only when a
signal with the proper tone is received.

* Four ways to scan, including dual
memory scan, with time operated or
carrier operated scan stop modes, and
priority alert.

* Automatic battery saver circuit
extends battery life.

e Supplied accessories: Dual band
rubber-flex antenna, PB-6 battery pack,
wall charger, belt hook, wrist strap,
water resistant dust caps.

Optional Accessories

e PB-5 7.2V, 200 mAh NiCd pack for 1.5W
output e PB-6 /2 V, 600 mAh NiCd pack

e PB-7 7.2 V. 1100 mAh NIiCd pack « PB-8

12 V., 600 mAh NiCd for 5 Woutpute PB-9 72 V,
600 mAh NiCd with built-in charger e BC-10
Compact charger ® BC-11 Rapid charger

Specihcations and prices subject o change without nolice or obligahion
Complete service manuals are available for all Kenwood transcelvers and most accessories

e BT-6 6-cell AA baltery case » DC-1/PG-2V
DC adapter e HMC-2 Headset with VOX
and PTT # SC-22 and SC-23 Soft case
e SMC-30/31 Speaker mics. « WR-1 Water
resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO. BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio




KENWOOL

The HT with More!

1H-225A

The all new TH-225A brings you
all the convenience of a mobile rig,
with the portability of an HT.

» Flve watt ouiput batt
H-12): ,upuher

* Odd split on all ten memaory
channeis

o Six waltts with

L2ry pack

"L

13.8 VDC input

* Wide reCeiver frequency range
Receivers from 141-163 MHz.
Includes the weather channels!
Transmit from 144-148 MHz. Modifi-
able to cover 141-151 MHz (MARS or
CAP permit required).

s CTCSS encoder built-in
TSU-4 CTCSS decoder optional.

# 10 memory channels.

= Nine types of scanning!
Including new “seek scan” and _
priority alert. Also memory channel
lock-out.

* intelligent 2-way battery sav
circull extends hattery life.

* Easy memory recall.
Simply press the channel number!

* DC input terminal for direct mobile
or base operation.

» New Twist-Lok Positive-Connect
locking battery case.

* Monitor switch to defeat s¢ jueich
Used to check the frequency when
CTCSS encode/decode is used.

rep

Opt

&

* Priority alert function,
* Large, easy-to-read muiti-
function LCD dispiay with
night light
¢ Audible beeper to

conhirm

’ ’ Fr—

COEALETY S

Y Ll Ll
I

DTMF-munttur

o
-

ACCessories;

Belt hm}k rubber

flex antenna, wall
charger, DC cable, and

dust caps.

R - .....-
L_I al RCCESSOTE

PB-‘! 12V, 800 mAH NIC{i pack
forSW

* PB-2:8.4 V, 500 mAH NiCd pack

(2.5W)

*PB-3: 7.2 V, 800 mAH NiCd pack

15W).  *
» PB-4: 7.2 V. 1600 mAH NiCd pack
(15 W)

«PB-12: 12 V. 500 mAH NiCd pack
o

w4

I =

|
TH-B16A/ TH-41:

TIJ ql”"'!‘ COVEers _1:.1 ‘ :,_:: MHz

_ TH-« SAcovers 440-449 99
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Supplied battery par;k (PB-2)
provides 2.5 W output.

also included.

* BT-5: AA cell manganese/alkaline
battery case
« BC-7: rapid charger
» BC-8: compact battery charger
* SMC-30; speaker microphone
* SMC-32: mini speaker microphone
* §C-12,13, 27: soft cases
* RA-3, 5: telescoping antennas
» RA-8B: StubbyDuk antenna
» TSU-4: CTCSS decode unit
« ¥B-2530: 2m, 25 W amplifier
(1-4 W input)
» LH-4, 5: |leather cases
* MB-4: mobile bracket
* BH-5: swivel mount
* PG-2V: extra DC cable
» PG-3E: cigarette lighter
cord with filter

Complete service manuals are available for all Kenwood
ransceivers and most acCessonas

Specifications, features, and prices are subject to change
withocut nolice or oDohgation

KENWOOD U.S A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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EDITED BY LINDA RENEAU KA1UKM

Astronaut Callsigns

Mission STS-37 will probably have an all-
ham crew. Linda Godwin NSRAX and Steve
Nagel NSRAW received their callsigns last
July, and Jerry Ross has agreed to obtain his
Novice license at least by the time STS-37
flies. At present, that will most likely be in
March 1991. Other members of the crew are
Ken Cameron KBSAWP and Jay Apt NSQWL.

According to our latest report from NASA,
STS-35 will take off no earlier than August 30
and no later than September 14. STS-38 will
slip to November., TNX Gil Carman, NASA.

Museum Exhibit

Tampa’s Museum of Science & Industry,
with the help of local hams, hams across the
U.S., manufacturers, and the local Armed
Forces Communications and Electronics As-
sociation (AFCEA) chapter in Tampa, Florida,
has built a working ham radio station on the
premises. For several years, Clark Evans
WA4DLL worked persistently to accomplish
this, finally enlisting the moral support of
prominent hams such as retired Senator Barry
Goldwater K7UGA and publisher Wayne
Green W2NSD. Letters from these men cou-
pled with the efforts of others helped secure
the museum administration’s support.

Yaesu donated a complete top-of-the-line
station and many accessories. Mosley Anten-
nas chipped in with a 3-element yagi array,
and Stewart Schneller K4JOP, a local ham,
donated a 30-foot tower. Schneller and other
hams also donated many hours of labor to
install the station.

Daily, volunteer operators from the MOSI
Radio Club are introducing Bay Area young-
sters to worldwide HF amateur communica-
tions, and encouraging them to take up the
hobby. TNX Greg Grambor WB2GMK.

Flexibility in Testing

Volunteer Examiners may now use more
flexible procedures in testing the handi-
capped or disabled provided the candidate
presents a doctor's letter describing the dis-
ability.

The procedures are, only where warranted:
1. A sending test (instead of a receiving test).
2. Pausing the tape to allow the candidate to
speak what he has copied. More specifically,
where warranted, volunteer examiners may
pause the tape after: phrases/sentences;
groups of words; individual words; or, in ex-
treme cases, single letters.

If the above accommodations do not over-
come the handicap or disability, the candidate
can send the FCC a Waiver Request Letter
and a Doctor's Certification letter, in pre-
scribed FCC format, for waiving the 13 or 20
wpm requirement. (The 5 wpm requirement
may not be waived.) The decision to grant a
waiver is the prerogative of the FCC.

For more information and sample forms,
see the August 1, 1990 issue of the W5YI/

Report, or contact your local VE team. TNX
Barbara Weirich KB2IWN for sending the
ARRL letter, and the W5Y| Report for addition-
al information.

Six Meter Plan

Southern California has adopted a new 6
meter band plan. Last March the Southern
California Repeater and Remote Base Associ-
ation sponsored a meeting in Anaheim, Cali-
fornia, which was attended by representatives
of all Southern California 6m band users’
groups. After much discussion, they unani-
mously adopted a 50-54 MHz band plan.

Highlight of the new plan is a '‘modular”
approach. (Based on Rule Making [RM] peti-
tions from Southern California, the FCC had
increased the repeater spectrum on 6 meters
from 52-54 to 51-54 MHz.)

Recognizing that the pattern of band use for
repeater communications depends on
whether TV channel 2 (54-60 MHz) is broad-
casting, the Southern California plan divides
the 51-54 MHz repeater spectrum into three 1
MHz blocks. Each block will be coordinated
separately, contain simplex and special-use
channels, and have an input/output spacing of
500 kHz; inputs in the lower 500 kHz and
outputs in the higher. The primary FM simplex
will remain 52.525 MHz. The plan for the first
megahertz of the band, 50-51, generally fol-
lows established practice. For details and a
copy of the band plan, contact SCRRBA, P.O.
Box 5967, Pasadena CA 91117. TNX John
Haserick W1GPO.

Twenty Meter Trouble

The FCC has received many responses to
its request for a plan to resolve the interfer-
ence, controversies, and prolongued on-the-
air rantings surrounding net, phone patching,
and bulletin operations, especially on the
above band.

This is the second phase of the inquiry. Lasl
year the FCC mailed a fact-finding letter to 19
net and bulletin service participants. Based on
the responses, the agency mailed another let-
ter to nine net managers, asking them to come
up with a plan. FCC Special Services Division
Chief Robert McNamara warned that if the
FCC had to intervene to solve the problems, it
could result in "‘additional restrictions that
may affect all amateur operators."’

Regarding the responses from the HF nets,
FCC Personal Radio Branch analyst William
Cross said that the letters indicate common
areas, but disagreement on what action to
take. But compared to last summer, the prob-
lem is subsiding. Some of the nets that left
14.313 have returned. Cross believes that the
HF inquiry has raised general awareness of
the rules.

Bulletins are a difficult regulatory area.
Cross says the amateur community has to
decide for itself, rather than ask the FCC to
discriminate among stations. At present, the
FCC is continuing to study the responses and
trying to find out whether or not there is any

agreement about what actions should be tak-
en. TNX W5YI Report.

Ham Memorial

A granite monument will be dedicated to
honor hams who died while performing in a
civilian amateur radio public service commu-
nication network. The dedication ceremony
will be on August 25, 1991, at the ARRL Con-
vention in Saginaw, Michigan. The name, call,
date of death, and the event in which the ama-
teur was participating at the time of death, will
be engraved on the monument.

If you know of someone who should be in-
cluded on the monument, please send a nomi-
nating statement to: Monument Committee,
1991 National Convention, %J. Turner
K8CQF, 423 N. Granger St., Saginaw Mi
48602. Your statement should include the
complete name of the deceased, their call at
the time of death, the date of the death, a brief
description of the circumstances surrounding
the death, and supporting evidence, such as
media reports and testimonials.

Construction of the monument will cost
about $20,000. If you wish to contribute, make
your check payable to the National Monument
Fund.

Forty Meter Move?

Frequencies on the 40 meter band may
be moved to keep the band from being lost to
other service interests. Radio Netherlands’
“Media Network'' reported July 5 that negoti-
ators for amateur radio interests have agreed
on a possible re-alignment of 40 meter sharing
with international broadcasting use. The U.S.
Industry Advisory Committee Working Group
tentatively agreed to propose to the FCC that
amateur allocation be moved down to 6.950-
7.250 MHz on an exclusive basis worldwide.
International shortwave broadcasters would
then move up to 7.250-7.750 MHz on the
same basis.

The FCC will take the proposal into account,
along with proposals from other spectrum
users, to prepare the papers on the position of
the U.S. at the WARC '92 and '93 confer-
ences. If accepted, the move may lessen inter-
ference to amateur communications on that
band—if international broadcasters abide by
the agreement. On the other hand, it would
render many pieces of ham gear obsolete. At
the least, it would give amateurs the opportu-
nity to re-evaluate how or whether they want to
partition the band by mode.

The FCC could ignore the proposal or
suggest a modified version. After that, it's
off to the Plenipotentiary of the International
Telecommunications Union, where each
nation holds one vote on every issue. This
is where the survival of 40 meters—and pos-
sibly other amateur radio allocations—will
be determined. This is also where amateurs
have the least influence, since they are not
directly represented and can only lobby for
their interests. TNX Westlink Report, July 20,
1990. 88
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The Morse Machine
MM-3 Keyer

The Morse Machine has all the features
you need in a memory keyer, including
2 to 99 WPM speed selection and over
8,000 characters of soft-partitioned
memory. ITwenty memones store your
messages...as short or as long as you
like. Memory can be expanded 1o
36,000 characters. All memory is backed
up by an internal lithium battery.

Comprehensive Morse training facilities
are built-in. A Proficiency Trainer for
random code group practice. A Random
Word Generator which generates four-
letter words and A QSO Simulator which
allows you to call stations, answer a CQ
or listen to realistic on-the-air QSO's.

The MM-3 also features automatic
serial number insertion and increment-
ing in any memory message. Use the
front panel knob to adjust your sending
speed or enter a precise speed with the
keypad, toggling between the two at any
time. Exchanges can be expedited by
having parts of your message sent at a
higher speed. You can even add remote
swilches for four of the memories to send
your response or call CQ. The MM-3 can
also be programmed for automatic beacon
use. The RS-232 compatible serial /O
port provides computer control of the
MM-3 and monitoring of the Morse
training features.

A ...Brings You A

Packet Radio TNC

Unique operating features with a
proven hardware and software design
make AEA's PK-88 your best choice in
packet radio--now with MailDrop, an
8KByte efficient personal Mailbox. The
PK-88 also allows muiltiple single frequency
QSQ0's, digipeating and networking. it's a
superb value, packed with all the most
needed packet radio features such as
direct interface capability with NET/ROM
and TCP/IP. In addition to all the fea-
tures of a "standard” TNC, the PK-88
offers features not found in any other
TNC:
¢ WHYNOT command - Shows reasons

why some received packets are not

displayed.
¢ "Packet Dump Suppression”
- Prevents dumping unsent

packets on the radio channel when
the link fails.

e CUSTOM Command - Allows limited
PK-88 customization for non-standard
applications.

e Enhanced MBX command-
Permits display of the data in
I- and Ul-frames, without packet
headers and without packet headers
or retried frames.

e Enhanced MPROTO command
- Suppresses display of non- ASCII
packets from Level Three switches
and network nodes.

AT-300 and AT-3000
Antenna Tuners

PK-232MBX Multi-Mode
Data Controller

With over 40,000 units sold worldwide,
the PK-232MBX is the world's leading
multi-mode data controller. Combining
all amateur data communication modes in
one comprehensive unit, the PK-232MBX
offers Morse Code, Baudot, ASCII,
AMTOR/SITOR 476 and 625, HF and
VHF Packet, WEFAX receive and trans-
mit, TDM, as well as commercial standard
NAVTEX automated marine information
services.

All software is on ROM.

e 20 front panel status and mode LED
indicators

® RS5-232 compatible

¢ Exclusive SIAM™ Signal Identification
and Acquisition Mode

¢ TDM Time Division Multiplex decoding

* PakMail™ mailbox with selective con-
trol of third-party traffic

e FAX printing - supports most printers
® Two radio ports

* Host mode for efficient program con-
trol of the PK-232MBX

e KISS mode for TCP/IP networking
protocol compatibility

¢ 32K RAM lithium battery-backed
e Many features for the digital SWL

The AEA tuners feature a frequency

compensated dual-movement SWR
meter for ease of tuning with a front panel
power range switch. Minimal SWR is
achieved by inductors with 18 (AT-300)
and 20 (AT-3000) taps. AEA's exclusive
patent pending CAM switch design on
the AT-3000 provides accurate tuning.
The built-in front panel antenna switch
allows you to easily select two un-
balanced (coax-fed) antennas, a
dummy load or a balanced antenna.

For tuning perfection, choose AEA's
AT-300 (300 watt) or AT-3000 (3 kW)
antenna tuners. Quality and exception-
al engineering are built-in for maxi-
mum performance and long operat-
ing life.

The low-pass design provides more
harmonic attenuation for lower TVI
and allows matching to a much wider
range of antenna impedances than
common high-pass designs.

ﬁﬁw Tum%2
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Better Experience

L

DL-1500
DC-650 MHz Up to 1500 Watts

AEA's dry dummy load simulates a
perfect 50 ohm antenna up to 650 MHz
so you can test your transmitter without
radiating a signal on the air.

e DC-650 MHz

e Simulates matched 50 ohm transmis-
sion line to test your transmitter

e Handles short-term RF power up to
1500 watts

e VSWR of less than 1.3:1 at 650 MHz
e Compact and lightweight
e Air cooled dry load

Watts Power Capability
1500 v

1250

1000

750

500

250
100

10 30 40 50 60 120 300 600
Seconds

Zum™

ET-1 Antenna Tuner

300 Watts of Al-Band Tuning

Meet your mat-::h with AEA’'s new ET-1
Econo-Tuner™, A quality, economical
antenna tuner for under $150, the ET-1
Econo-Tuner is designed to match
virtually any receiver, transmitter or
transceiver from 1.8 to 30 MHz with up
to 300 watts of RF power.

Compatible with almost ANY antenna
including verticals, dipoles, inverted
vees, beams and mobile whips that are
fed by coax cable, balanced lines or a
single wire. For easy connection to
balanced lines, a 4:1 balun is built-in.

A front panel switch control allows you
to switch between two coax-fed antennas
(direct or through the tuner). You can also
switch to a balanced line or wire anten-
na. The BYPASS position allows you to
switch to a dummy load (such as AEA's
DL-1500 dry dummy load) or a direct
connected coax antenna. In the
BYPASS position, COAX 1 OUT or
COAX 2 OUT can be selected so that
the tuner is bypassed, but not the meter
circuit.

The ET-1 features a precision dual-
movement meter to simultaneously
monitor power and SWR.

Unigue engineering designs have
made AEA one of the leading innovators
in the amateur radio industry. That same
quality and superior technical support
make the ET-1 your best deal for an
antenna tuner.

Add a new dimension to your
amateur radio communications with

ﬁﬂ dﬂw AEA’S New ATV System

AEA's Amateur Television (ATV) sys-
tem. If you hold at least a tech-
nician-class license, you can trans-
mit and receive live or taped audio
and video Fast-Scan TV (FSTV) in-
formation that rivals broadcast
quality. Now you can share more
than conversation over the air with
this new mode of "personal com-
munications.”

iIsoPole ' Omni-Directional VHF
and UHF Base Station Antennas
An outstanding mechani-
cal and electrical design
® make the IsoPole the best
& = choice for an economical
¢ omni-directional VHF or
. UHF base station antenna.
All IsoPole antennas yield
the maximum gain attainable
for their respective lengths
~and a zero degree angle
of radiation which puts the
most signal on the horizon.
Exceptional decoupling
results in simple tuning
and a significant reduction
in TV potential. Decoupling
cones offer great efficiency
over obsolete radials which
radiate in the horizontal
plane. The IsoPoles also
have a broader frequency
coverage than any com-
parable antennas. Typical
SWRH is 1.4 to 1 or better
across the entire band!

All mounting hardware is
stainless steel. The decou
pling cones and radiating
elements are made of cor-
rosion-resistant aluminum
alloys. Aerodynamic cones
are the only appreciable
wind load and are attached
directly to the support
(a standard TV mast, not
supplied).

Iso Pﬂles are ideal for packet radio.
The decoupling cones stop computer
hash picked up by the outer shield of
the coaxial cable from being passed to
the receiver.

It's Easy and Inexpensive. If you
have a video camera or camcorder and
a standard TV set, you may already
own the most expensive components of
an ATV system. AEA's ATV system in-
cludes a transceiver and antenna.
Simply connect the camera, TV and the
antenna to the transceiver, and you're
on the air LIVE with one watt P.E.P.! If
you want to broadcast with more power,
AEA also offers a 50 watt mast-mounted
linear amplifier and GaAsFET preamp
with power supply. Your TV set will
monitor your transmitted and received
pictures.

Specifications subject to change without notice or obligation. Dealer inquiries invited. Copyright 1990.
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Dual Voltage Bench Supply

Versatile solution for your power supply neeas.

hen I get involved in projects, I never

seem to have enough power supplies
to go around. When one’s available in my
shack, it's usually the wrong voltage, or it
lacks a feature I need for the project. Building
this versatile supply solved my power supply
problems.

Multiple Applications

This power supply provides a fixed 5-volt
output suitable for TTL logic and a variable
voltage output ranging from about 1.2 volts
to 21 volts, which is suitable for almost any-
thing else. In addition, variable current-limit-
Ing protects the power supply components
and the project.

For example, you can set the maximum
desired current for charging a NiCd battery.
You can also use it to tune up an RF power
amplifier, since it's desirable to limit the
maximum circuit current draw to a safe value
to protect the transistor.

You can measure current and voltage with
one meter. Two meters may be more conve-
nient for simultaneous measurements, but
this one 1s easily switched. If you buy all the
parts new, the supply costs about $53.

When switched to current, the meter indi-
cates the total current drawn from both the
fixed and variable circuits. In the voltage
position, the meter indicates the voltage out-
put only from the variable regulator.

The Circuit

The power supply was designed around the
ever-popular LM317 and LM340-5 (7805),
three-terminal regulator ICs. See Figure 1. In
Figure 2, a pictorial wiring diagram gives a
conversion perspective from a schematic to
the actual hardware wiring. Color-coded
wires in the diagram indicate the circuit rela-
tionship between the schematic and pictorial
diagrams. See the table for a separate compo-
nent listing.

The operation of each regulator is conven-
tional for three-lead devices, except for the
current-limiting feature added to the LM317
circuit.

The LM317

Before describing the current-limiting fea-
ture of the supply, it is worthwhile reviewing
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the LM317, site of the only critical factor in
assembly.

Photo B. Internal wiring; note the position of

the voltage control characteristic of the
LM317. The three terminals of the LM317
regulator are INPUT, OUTPUT, and ADJUST. At
the lowest regulated output, the voltage dif-
ferential between the INPUT and QUTPUT ter-
minals must not exceed 40 volts. In other
words, the power transformer’s output must
not exceed 28 Vrms, which at peak would
produce 40 VDC across capacitor C6. Typi-

cally, an 18-26.5 volt transformer would be
used with the LM317. When the output

voltage is adjusted to the highest amount, the
voltage differential from input-to-output of
the regulator is at the lowest possible value.
At that time, the regulator must have an
input-to-output differential (headroom) of at
least 3-4 volts to remain in regulation.

The third terminal, ADJ, of the LM317 is
for controlling the input-output voltage dif-
ferential to a value below the maximum regu-
lated output voltage to a minimum of 1.2
volts. Regardless of the output voltage, ap-
proximately 1.2 volts (essentially constant)
will be automatically developed between the
ADJ and OUT terminals. If the ADJ terminal is
allowed to float (open circuit) along with the
output terminal, the output voltage will rise to
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Figure 1. Power supply schematic diagram.
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vaR
1= pull-down of the ADJ terminal. In operation,

— .o AS the supply current rises, so does the tran-
— ALK sistor’'s base-emitter voltage. As it approach-
—1.sv| es 0.7 volts, the transistor begins to conduct
=" and begins pulling down on the ADJ terminal.
The power supply output current remains es-
sentially constant under limit-control even
though the output voltage decreases as ADJ is
pulled down.

For my power supply. I selected a horizon-
tal, open-case, TV-type current-limit adjust
pot, mounted flat on the circuit board.
However, you could mount a pot with a shaft

e el i o on the power supply 's front panel for accessi-
e G- 3 bility.
ST Another feature of the supply is reverse
| M bias protection for the regulator ICs, accom-
ou| Si74) 378 plished by diodes D2 and D4. Most solid state
4 ¥ regulators require the input voltage to remain
PHA | higher than the output voltage as long as pow-
| ' er is applied. Under normal conditions, this is
| T ! fine. However, under some operating condi-
| T tions, the supply power could accidentally be
| terminated, causing the regulator’s input
| 3. 04e3) voltage to fall faster (to a lower value) than
{18716 7 &’ﬁm 306 7316 FAne the output vnl[agg_
J. - ,i.(" {trf —{fr —. é— R This might occur when large value capaci-
T ] HL cou :j* f: tors [nr NiCd batteries are :t;ached to the
su ‘s output terminals. ew moments
e T R aﬁl::g gower tl?]ss. the regulator could be sub-
Figure 3. Front panel layout. jected to a reverse bias, resulting in internal
maximum and regulation will not occur, but R T 1 1|
the 1.2 volts will still be present between the 3T = o i e 1
ADJ and OUT terminals. " — o
Regulation begins to take place only when Rl { =i
the ApJ terminal is pulled down, causing the o e g ot
IC 1o maintain a 1.2 volt differential between —— T — : s
the ADJ and OUT terminals. With a pot con- dy £
nected between ADI and ground, the power ¥ 2 ,
supply output can be controlled (regulated) My |
from 1.2 volts up to about 4 volts less than the et Y] [N S| SR L ! zl“’“
DC input voltage to the regulator. In other =yl g |
words, if the maximum unregulated input is | ]
25 volts, the regulated output would be 21-22 =3 .
volts. | P S | l
Now, to limit the output current of the L S
power supply, it is only necessary to pull the e B AE T =
ADJ terminal toward ground when a selected Fi ==
current value has been reached. You do this n6 =
by passing the total supply current through a
I-ohm resistor which will produce a 1-volt - —=—
drop per amp of current flow. Placing a pot 15T 1Y i
across the 1-ohm resistor allows a specific == == ‘E
voltage, as a function of current, to be select- | =
ed and supplied to the base-emitter junction 3 152 — — -‘ 112 o
of an NPN transistor.
This voltage, in turn, is used for electronic Figure 5. Placement of the major components.
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MFJ gives you all 9 digital modes
and keeps on bringing you state-of-the-art advances
while others offer you some digital modes using 3 year

old technolo gy!

MFJ-1278

527995

No 3 year old technology at MFJ!

Using the latest advances, MFJ brings you
9 exciting digital modes and keeps on bringi f
you state-of-the-art advances like new ASA'

You get tons of features other multi-modes
just don’t have.

Only MF] gives you all 9 modes

Count ‘em -- you get 9 fun modes -
Packet, AMTOR, RTTY. ASCII, CW, FAX.
SSTV, Naviex and Contest Memory Keyer.

You can’t get all 9 modes in any other
multi-mode at any price. Nobody gives
you modes MFJ-1278 doesn’t have.

'I“.-ll-—-

'I"I-

Mailbox with soft- punmnmd mMemory so you
and your ham buddies can leave messages lor
each other 24 hours a day,

Multi-Gray Level FAX/SSTV Modem

You'll see tomorrow’s news today when you
copy outstanding FAX news photos with crisp
clear details, MFI-1278 is the only multi-mode
with a built-in multi-gray level modem. It Jets
you transmit and/or receive multi-gray level
pictures with an appropriate terminal program,

MFJ's new Automatic Signal Analysis'"

oives vou exclusive HF packet idenification!

e

MFJ MULTI-MODE DATA CONTROLLER

WiTHE LA TV CRAY LEVEL W00 Brawe
]

nTa T . . .
o0 0 ¢ =

MODEL MF 278

a kiss interface or dumb modem, fast through-
put anti-collision technology. independent
transmit level for each radio port, random code
generator, lithium battery backup, RS-232 and
TTL senal ports, socketed ICs, tune up com-
mand, peripheral 1/O port, automatic serial
numbering, programmable message memories,
dual radio ports (each HF or VHF), CW pad-
dle jack, audio amplifier and speaker jack so
you can monitor CW sidetone, transmit and re-
ceive audio and packet connect bell, new fully
intergrated instruction manual with Fasr Start™
booklet and more. Y% x 9% x 1Y inches.

HEw' MFJ's new ASA automatically identifies HF
packet. RTTY, ASCI and AMTOR signals, A

New MFK]J-1278T Turbo
with fast 2400 baud mﬁdem

MFI-1278T

s350°% : @ mmm .. o

The best modem you can get

Tests in Packet Radie Magazine
prove the modem used in the MFJ-
1278 copies HF packet more accurately
than all other modems tested.

MFJ-1278 1s the only multi-mode
with a frue DCD circuit. This dramati-
cally reduces sensitivity to noise and
dramatically increases completed QSOs,

Exclusive Built in Printer Port

Only the MFJ-1278 has a dedicated
printer port that lets you plug in your
Epson or IBM compatible printer.

You don’t need to buy a silly $40
cable just to plug in your printer.

20 LED Precision Tuning Indicator

MFJ’s unequaled tuning indicator makes it
really easy to work HF packet, Unlike
others, you use it the same for all modes --
not different for each mode. Just tune your
radio to center a single LED and vou re
precisely tned in to within 10 Hz — and it
shows you which way to tune!

New Easy Mail™ Personal Mailbox

You get MFI's new Easy Mail™ Personal

MF]J Packet Radio

MFI-1274

$1599%5

MFI1-1270B

$4139°95

No Matter What™ Guarantee

You get MFJ's one year No Matter
What™ Guarantee.

That means we will repair or replace
your MFJ multi-mode (at our option) no
matter what happens to it for a year.

Others give you a limited warranty.
What of they say, ““Sorry, your limited
warranty doesn’t cover thar?™

The new MFJ-1278T Turbo gives you fast 2400 baud packet
- twice the baud rate of any other multi-mode. By communi-
cating faster you'll reduce chances for error, lessen congestion
and more efficiently utilize our ham frequencies. You'll also get
1200/300 baud for compatibiiity with older TNCs.

The 2400 baud modem is also available separately. Order
MFJ-2400, $69.95, for any MFJ and most other TNCs.

Get 9 new ways of having fun
Don’t settle for 3 year old technology.
Choose the only multi-mode that gives
you the latest advances and all 9 modes.

Get 9 new ways of having fun roday!
Software Pack gets you on the air instantly!

MF] software packs with interface cable get
you on the air mstantly 1f you use an IBM com-
patible, Commodore or Macintosh computer,
Here are some of the programs available:
MFJ-1289, $59.95. Menu driven. Super IBM
compatible program. See ad below for details.,
MFJ-1282B, $39.95. New with multi-gray

Plus you get . . . 32K RAM, free AC power  recetve for Commodore 64/128. Menu driven.
supply, Host mode that lets MFJ-1278 serve as  MFEJ-1287, $24.95. Macintosh starter pack.

New MF]J MultiCom™ . . . exciting new 1278 hnft“are

High resolution W Multi-Gray

AP news photo - WeFAX weather
received on map received on
20.738 MHz using 16.410 MHz using
MFJ] MultiCom MFJ] MultiCom

quick “OK™ command selects the mode!
One FREE Upgrade!

When you buy your MFI-1278 roday, you
don’t have to miss new modes and features that
come out remmorow, Why? Because your 1278
comes with a coupon good for one free eprom
upgrade exchange that’ll add new features.

Plus More . . .

‘ _ ; and MFJ-1278 and MFJ-1278
h"‘!"J‘IZTﬂH SUpeT clone of TAFR 5 IH(_ -2 “-ﬂﬁ mu!ﬂ',gm}-r Hlﬂh mufﬁ._#mv
gives you more features than any other packet o dem modem. ;

controller — for $139.95

You can double your fun by operating VHF
and HF because you get high performance
switchable VHF/HF modems.

You get the Easy Mail™ Personal Mailbox
with soft-partitioned memory so you and your
buddies can leave messages 24 hours a day,

In MF)'s new WeFAX mode you can print
full-fledged weather maps to screen or printer
and save to disk using most computers.,

A new KISS interface lets you run TCP/IP
and MSYS, NET ROM compatible,

You also get 32K RAM and a free 110 VAC
power supply (or use 12 VDC).

For dependable HF packet tuning, the
MFJ-1274 gives you a high resolution tuning
indicator — and it's only $20 more.

New 2400 baud Turbe models available:
MFJ-1270BT, 5209.95: MFJ-1274T, $229.95.

CIRCLE 86 ON READER SERVICE CARD

MFJ-128¢ New menu-driven MultiCom™
brings out the full power of your
55995 MH 1278 with multi-gray modem.
No set-up required — just load and use. You
get incredible high resolution WeFAX maps
and AP news photos right off HF. You also
get color packet pictures and multi-gray SSTV.
Bursting with features . . . One-Key
Macros™ combine multiple keystrokes into u
single touch, Call-Alert™ sounds an alarm

can be transmitted by FAX, SSTV or Packet. On-
line help. RS-232 cable. Tons more. Call for free
MF] catalog for full information: 800-647-1800.

Optional MFJ-1292 digitizer, *199°5
. lets you instantly point, shoot and transmit

a video picture — all in one smooth sequence

Transmit your very own digitized pictures all
over the world by packet, FAX or SSTV. MF)
MultiCom™ lets you integrate the MFJ-1292
when any characters you tell it o watch for “Picture Perfect’” Video Digitizer, $199.95 with
come in, Auto-Set™ instantly switches entire  YOur MFEJ-1278 for shooting and transmitting
stored sets of parameters, Auto-Router™ stores YOUr pictures in one smooth sequence.

digipeater node routes for instant use, Packet Nearest Dealer/Orders: 800-647-1800

Multi-Plex™ lets :u'l'"..l transmit or receive a MFJ EN-I-'FRPRISES I_NC
o L] -

Box 494, Miss. State, MS 39762

(601) 323-5869; TELEX: 53 4590

FAX: (601) 323-6551; Include s/h.

binary file and continue your QSO. Mult-
Word™ gives a powerful word processor that

MEF] . . . making quality affordable
oD AF) Esterprracs. Ina

is tatlor-made for multi-mode communications.
Custom QSL created with pamnt program



regulator damage. By placing a diode from
the output to the input terminal of the regula-
tor, the regulator is protected; the input ter-
minal voltage can never fall more than about
| volt below the output terminal.

Metering

For displaying the voltage and current, I
installed a 2'%2-inch plastic case 0-1 mA me-
ter, which I had obtained from a local swap
meet, on the front panel. However, nearly
any panel meter having a full-scale current
value of 10 mA or less (preferably less) will
work as long as multiplier resistors R7 and
RY match the meter sensitivity and provide
full-scale voltage/current value.

I found it desirable to use two resistors in
series to obtain R7, and three resistors in
series for R9. The 0-1 mA meter’s sensitivity
1s 1000 ohms/volt; for a 20-volt, full-scale
reading, resistor R9 would be nearly 20,000
ohms with an actual value of about 19,120
ohms. The value can be made by series con-
necting three resistors having values of
15,000, 3,300, and 820 ohms. If needed, you
can add new scale markings to the dial face
with a very fine point, felt tip pen. The scale
could be marked 0 to 20 to accommodate both
the 0-2 and 0-20 ranges.

If you select the Radio Shack 0-15 volt
panel meter, you can use it as is for a voltage
range of 0-15 volts and a current range of
0-1.5 amps. In other words, the multiplier
resistor provided with the meter will satisfy
the value RY needs. However, for the current
measurement, the value of R7 (approx. 1KQ)
would have to be determined to provide a
full-scale current value of 1.5 amps. It would
also be necessary to re-mark the dial face for
full-scale values different from those provid-
ed by the 0-15 indication. [Ed. Note: A 20k
pot can be substituted for R9 and a 2k pot for
R7.]

Construction

Before assembling the power supply, I
drew full-size layouts of the chassis and hole
patterns as shown in Figures 3,4, and 5. The
drawings provided me with a clear picture of
how things were going to fit together before |
drilled any holes.

Figure 6a is a drawing of the printed circuit
board for mounting the components. You
can make a printed circuit board from the
drawing, or use perforated board material,
as indicated in the parts list. Either way, the
board material is fastened to the chassis
with two Y2-inch long, 1/32-inch thick
aluminum **L"" brackets cut and bent from
scrap material, Figure 6b shows parts place-
ment.

The only critical item in assembly concerns
the insulation (plastic or mica) and the ther-
mal grease placed between the LM317 and
the metal chassis. Care must be taken to re-
move any burrs from around the mounting
screw hole to prevent a short from occurring

between the LM317 mounting tab and the
chassis. The regulator tab remains electrical-
ly isolated from the chassis, but it must be in
close enough contact with the chassis to trans-
fer heat readily.

A
|
|

— & D in.

2.5 in

+ ORED

C6

|  BLK (GND) Zl_li;t;;{'siii:r‘li_?? e
: | .- G_-.I - _. .'ID_ -E -.- _-”,',

Figure 6. (a) Printed circuit board foil pattern; (b) Top side of board, showing component

placement.

You must also use ther-
mal grease when mounting
the 5-volt regulator to the
chassis. An insulator is not
required, as the LM340-5
tab is intended to be
grounded.

Mount the power-on
LED in the small space
above the meter. Because
of the limited space, I
glued the LED into a 5/32"
hole drilled into the panel.

Conclusion

Since building this pow-
er supply, many of my
project troubles have van-
ished. Having one supply
for both fixed and variable
voltages 1s extremely con-
venient, and the current-
limiting feature has saved
many projects. 5l

Quantity

i
1
L
1
1
L
1
1
1
2
5
1
i
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1

1

An elched and drilled PC board is available for $4 .85 + $1.50 postage from
FAR Circuits, 18NG640 Field Court, Dundee IL 60118.

The Dual Voltage Bench Supply

Reference
A1
R2
R3
H4
R5
RE6
R7
R8
RS
C1.6
C235.79
C4
C8
D1
D2.4
L1
U1
U2
M1
F1
51
S2

Description

470 ohm 2W resistor

3.3K Va W resistor

1 ohm 10W resistor, RS 271-131

1k pol, RS 271-227/333

330 ohm Va W resistor

Sk linear pot, RS 271-1714

meter multiplier (see text)

1k o'W resistor

metar multiplier (see laxi)

2200 uf ASV axial lead cap, RS 272-1020
0.01 uf 50V disc cap, RS 272-131

470 uf 16V radial lead, RS 272-957
1000 yf 35V radial lead, RS 272-1032
2-10A bridge rectifier, RS 276-1185
IN40D01 1A diode, RS 276-1101

Red LED, RS 276-041

LM340-5/7805 regulator, RS 276-1770
LM317K regulator, RS 276-1778, ECG 956
Panel meter (see text) RS 270-1754
panel mount fuse holder, RS 270-364A
1% A fuse 3AG, RS 270-1283/1284
SPST min switch, RS 275624

DPDT min swilch, RS 275626

S-way binding posts, RS 274-662

2 terminal barrier strip, RS 274-688
line cord, AS 278-1255

knob, RS 274-416

chassis, RS 270-253A

power transformer 18V 2A, RS 273-1515
perfboard, RS 276-158
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/73 Review

by Bill Brown WBSELK

The Signal Sentry

Miniature touch-tone decoder and message alert.

he Signal Sentry is a microprocessor-con-

trolled miniature touch-tone decoder.
With a four-layer circuit board and compact
layout, it measures just 2¥4"L x 15/16"W x
7M16"H. It's small enough to fit inside of most 2
meter rigs and some larger HTs,

Why a Microprocessor?

The Signal Sentry is primarily used as a
message alert system. It has a built-in LED
and beeper that can be controlled via a touch-
tone sequence. You can enter up to eight dif-
ferent alert notification numbers into its mem-
ory. With the Sentry hooked up to your rig, you
don’t have to listen to dozens of conversations
while waiting for a call. All your friend has to do
is send out your notification sequence on his
touch-tone pad to alert you. Not only can the
caller alert you of his presence, he can indi-
cate the urgency of the call by pressing one of
the letter keys on the pad at the end of the
sequence. The urgency levels are D (informal
level, 1 beep), C (important level, 2 beeps), B
(urgent level, 3 beeps) and A (emergency lev-
el, 4 beeps repeated continuously).

The Sentry has a power-saver circuit that
puts it to sleep after 30 seconds of inactivity on
your monitored frequency. This reduces the
current drain to an incredibly low 12 mi-
croamps. Whenever audio is detected, the
Sentry is awakened via a MAXIM 666 audio
detect IC. The average current drain during
operation is still a very low 3 milliamps.
Whenever the Sentry is awakened, it will tell
you whether it has received an alert signal
(and its priority level) via the LED or beeper.

One particularly nice feature is that a caller
can also include a number ID at the end of the

alert sequence. This requires some fairly long
tone combinations by the sender. However,
the ID number is sent out in Morse code by the
LED or beeper whenever the Sentry is awak-
ened. Not only can this circuit let you know
that someone tried to contact you, it can also
tell you who left the message!

The Manual

| recommend that you carefully read the
manual several times. | found the whole thing
incomprehensible the first time | read it. It took
about three times through to finally figure out
all of the features this circuit is capable of
doing. | understand that the manual will be
rewritten in the near future, however.

The section on readjusting the priority lev-
els can be confusing. You can readjust the
priority level to indicate messages with just an
LED flash instead of the beeper. This requires
hitting the reset button in the right sequence.

Also, programming in your ID numbers and
other options requires you to have a “buddy”
to send them over the air while you hold down
the onboard switch. You can do this yourseif if
you have two rigs and THREE hands! Fortu-
nately, you can add an external switch to one
of the plugs on the circuit board and solve this
problem (or you can just short out the switch
during the programming sequence). Requir-
ing you to hold down the switch was meant as
a security feature so that others couldn’t re-
program your Sentry over the air remotely. In
fact there is an option sequence that allows
you to program the Sentry without holding
down the switch.

One problem may occur with owners of ear-
lier model HTs, You need a 16-key touch-tone

oV
O—w
=V oV {?l"""'r
s o per P
F i
} 7 > [ 3 14
INPUTS Typical
lroim G 10 F 13 RELAY
SIGNAL - >c OUTPUTS
SENTRY
N LA >:, 12 5 DD-LH_' 12
g
« M >0 15 6 11
’
13 u1 16 7 0 i
1 1) Relay coil currant < 500 ma
NC—1 see [—NC Nﬂ——DO'LH_‘ NG 2) +Vshouldbe 81018V
note uz 3) U1 s a COD4049 i an Inverter is needed
d) U1 s a CD4050 it an Irverer IS NOT neaded
34? E,;!’.’ 5) U2isa MC1416

Figure 1. Interface for multiple output control.
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Number 4 on your Feedback card

A & A Engineering

2521 W. La Palma, Unit K
Anaheim, CA 92801

Tel. (714) 952-2114

Price Class: $90 assembled, $70 kit

Photo A. The Signal Sentry.

pad with the A-D key buttons to signal the
Sentry! It would be nice to allow a shorter
access code, particularly when using the Sen-
try as a radio remote controller. Presently this
IS not an option.

More Features

Although intended primarily for a message
alert system, the Signal Sentry is also a very
compact, lightweight touch-tone decoder that
can be used to remotely control any piece of
equipment. You do have to provide a transis-
tor or logic interface to control external
devices (See Figures 1 and 2). Two external
devices can be separately controlled via the
AUX1 and AUX2 output pins. To use the Sen-
try in this mode you must first configure it for
continuous operation as its auxiliary outputs
will reset when it goes to sleep mode. It still
only draws 3 milliamps in continuous opera-
tion mode! | tested the unit out in this mode
quite extensively to remotely control my ATV
transmitter at my house while | drove around
looking for hot reception sites. Even under
marginal signal conditions, | could always
bring up the transmitter. Although it would’ve
been nice to control the rg with a shorter tone
sequence, it does add a level of security.

One last feature to round out a powerful
package: If you add a CMOS to RS-232 level
converter IC, you can actually send serial data
of all incoming touch-tones directly to a com-
puter.

All in all, the Signal Sentry is one feature-
packed device! You'd be hard pressed to find
a more reasonably priced, compact, low pow-
er touch-tone decoder; not to mention one
with a built-in microprocessor! i

W
O—w
D1 o
s Typical

RELAY
4TK OuTPUT
Pk D = s
fram Q1
SIGNAL
SENTRY <
NOTES

1) For relay coll current of <500 ma, Q1= MPSA1], D1 = 1N4148
2) Forrelay colcurentof < 20A, Ot= MPSU45, D1 « TN4004

Figure 2. Interface for single output control.



TEN-TEC

OMNI V

OTHER TEN-TEC PRODUCTS:

Model 561 Corsair || HF Transceiver

Model 585 Paragon

Model 425 Titan Linear Amplifier

Model 420 Hercules Solid State HF Amplifier
Model 238 Antenna Tuner

. ACCESSORIES

FT-1000D

FT-767GX; FT-757 GX-ll; FT-747GX; FT-736R;
Handhelds for 2M, 220, &440Mhz; Mobile rigs;
Dualbanders; and other Yaesu equipment &
accessories. Call!

160-10M, General Coverage Receive, Dual VFO
& 12 Memory Channels, QSK, Compact.

ICOM SPECIALS!

ICOM 2 Meter Mobile FM Transceivers
CALL US!

ANTENNAS & TOWERS

6BTV  80-10 mtr vertical
58TV  80-10 mtr vertical
G6-144B 2 mtr base antenna
G7-144 2 mir base antenna

Complete mobile systems.

BUTTERNUT

HF6VX Vertical, 80-10M,
HF2V Vertical, 80 & 40M.
HF5B Compact beam, 20-10M

TH7DXS: 7-el. tribander
THS5 Mk2: 5-el tribander
Explorer-14: tribander
Discoverer: 40 Meter beams
205BAS: 5-el, 20 M. beam
204BAS: 4-el, 20 M. beam
155BAS: 5-el, 15 M. beam
105BAS: 5-el, 10 M. beam
18HTS: 80-10 M. vertical
18ATV/WBS: 80-10 M. vertical

NYE Viking MBV-A

CUSHCRAFT ROHN TOWERS: MF J yo— 2§
ﬂgg:gggg:: SELF-SUPPORTING
3 (16,12.15.1720) SPEGIALL o igaiond
1 1
APS (80 - 10 Vertical BX64 B8 M.y niieits $Call
Aﬁn_-ﬁg 5ol EMZJég?n} (10 sq. ft. models)
617 tr i 2
ARX-2B, ARX-450B & AR-270 e jﬁ HZZ B Ziggﬂ e Baz:,f f:; o
g;;&yige?uﬁd?&l)ﬁgﬂ?ﬁ HBXS56 96 ft......... $Call 989C TUNER Pa-::kei. Facsimile. & Navtex
33.18%{19%%[_!3;'3?“3583;" (18 sq. ft. models) Complete MFJ inventory!
421 oomer HDBX40 T 1 s $Call
4248 24,1, 432 MHz HoBYAS - AB f scall HEATH
KECHM prices on the entire line! {H::’Eg; based on 10 ft. bﬁmf{l SB-1000 Linear Kit
GUYED TOWER SECTIONS : i '
KT e it e $Call 25G, 45G, 55G & accessories Psa?:ﬂﬁgeg:*narﬂl(#-g QHIL-I.II;'isg ATS00 TLNER
b . $Call Call for current prices. Twin Band Mobile Xcvrs S P EC |A L '
HF Monobanders, VHF, UHF, & OSCAR pNew! 7 ft. UPS shippable 25G
ALPH A“‘EEEE? A . sections Call us to order HEATH gear. | ISOPOLES & M2 ANTENNAS
DX-A SIOPEF ........r..oo.........$46.95 EOLD-OVER TOWERS
gigg gggg Call for current prices.
HUSTLER Crank-up towers: 37 -70 " st

ASTRON POWER SUPPLIES

--------

-------

-------

--------

. . N

RS-12A.. ..

--------

-------

.......

“WIRE & CABLE

AMERITRON AL-82A

..$ 69.95

We have all Butternut accessories.

DIAMOND

Our best selling dual band antennas.
Antennas for 2 meters and 440 MH:z.
NEW! U-5000: 2M, 440 MHz, 1.2 GHz.

BELDEN COAX: (Performance.....not problems)

9913 low loss, 50 ohm RG-8X (9258), 50 ohm, Foam.

RG-213U (B267), 50 ohm, mil spec. RG-11AJ/U (B261), 75 ohm

RG-8/U (8237), 50 ohm RG-58/U (8259), 50 ohm

RG-8/U (8214), 50 ohm, Foam. RG-59/U (B241), 75 ohm
RG-214/U (8268), 50 ohm, double shield.

Va2s: V3S; & V4S5

215-DX: 15 el. 144 MHz beam
7031-DX: 31 el. 432 MHz beam
64BS & 66BS: 6 Meter beams
OSCAR Link Antennas

Complete inventory. Call for prices.

ROTATO RS Don’t settle for less than the best. Call us for Belden.
“,;Eﬂfq I otimegiumduty, TELEX/hy-gain (YL 5 oy COPPERWELD ANTENNA WIRE:
G-B00RC Medlit Aty A 30sq.ft.  MT3000 Heawdulyelevation | gojig; 12 ga...$0.12/ft; Solid: 14 ga..$0.09/M; Stranded 14 ga...$0.10/f
G-800SDX Medium/heavy duty.  Ham IV 158q.f.  EMEamays ROTOR CABLE:
mﬁ.mﬁtl mml::aw duty. T2X ﬁg““' ;: ALLIANCE Standard (6-22, 2-18) ....$0.23 Heavy Duty (6-18, 2-16).. ... $0.39/ft.
G-500A Elevation only Soeies R een. . Call For Jumpers And Custom Cable Assembli
| z ORION HD-73 Rotor . .. Available again P usiom Labie Assem es.
s e New Heavy duty We stock Amphenol Connectors and Andrew Heliax.
[ |
VISA  Mastercard ORDER TOLL FREE rf enterprises
Personal checks verified with 1 _800_233_2482
Telecheck HCR Box 43

Shipping info., Technical, Inside Minnesota, & DX

218-765-3254
FAX: 218-765-3308

Merrifield, MN 56465
More than a source ......a solution.

Prices subject to change without notice.
Shipping additional except as noted.
Returns subject to 15% restocking fee.
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Choice Selection.

Now you can have it all! Take all the qualities you've come to depend onin  75.32p CTCSS ENCODER-DECODER  Based on the time proven

our programmable CTCSS tone equipment: Astonishing Accuracy Instant  TS.32, the industry standard for over a decade. The TS-32P gives you

Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low price

multi-tone capability without diodes, a reprogrammable memory... Its our new  of $57.95 makes it an even sweeter deal.

harvest of CTCSS tone equipment. $S-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not SS-32 encoder. Available for CTCSS, or audible burst

suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95.

255.0Hz. And if you change your mind, no problem; the mem- SS-32SMP SUB-MINIATURE ENCODER Our

ory can be Cha“gﬂj in your shop with our HHP:1 programmer, Slnaﬂﬂﬁiiﬂﬂﬁﬂiﬂ' for handheld applications. Now you

or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi-

5 ; : : X ple repeater sites with a radio that has precious little
Epézgpmtch' 50 theres no fussing with counters or other space inside. At $27.95, the price is small too.

. : HHP-1 HANDHELD PROGRAMMER For
*?al!uﬂayt:ilkﬁeqm&ndnut.mmahommmﬁﬁshmﬂm oing e 55 mlely Bt el
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The

It5 all brought to market by the people who introduce the fresh- HHP1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to

6550.0Hz in .1Hz. increments. Price is
$199.95. [ N
o =

COMMUNICATIONS SPECIALISTS, INC.

h 426 West Taft Avenue ® Orange, CA 92665-4296
Local (714) 998-3021 ® FAX (714) 974-3420 = Entire U.S.A. 1-800-854-0547
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FEeepBack

In our continuing effort to present
the best in amateur radio features
and columns, we recognize the
need to go directly to the source—
you, the reader. Articles and
columns are assigned feedback
numbers, which appear on each ar-
ticle/column and are also listed
here. These numbers correspond
to those on the feedback card oppo-
site this page. On the card, please
check the box which honestly rep-
resents your opinion of each aricle
or column.

Do we really read the feedback
cards? You bet! The results are tab-
ulated each month, and the editors
take a good, hard look at what you
do and don't like. To show our ap-
preciation, we draw one feedback
card each month and award the
lucky winner a free one-year sub-
scription (or extension) to 73.

To save on postage, why not fill
out the Product Report card and the
Feedback card and put them in an
envelope? Toss in a damning or
praising letter to the editor while
you re at it. You can also enter your
QSL in our QSL of the Month con-
test. All for the low, low price of 25
cents!

Feedback# Title

1 Letters

2 Never Say Die

3 Dual Voltage Bench Supply

4 Review: The Signal Sentry

5 Ham Profiles

6 Review: The Yaesu FT-1000
Transceiver

7 The SPC Transmatch

8 Review: Antenna Quick-
Launch System

9 ROBO-COPY
10 An Easy to Make 2 Meter

Antenna
11 Solar Car Race
12 Review: Gap DX-VI Multiband
Verticle
13 Service Survey Wrap-Up
14 ZED Loop Special
15 A Visual CW Offset Indicator
16 DX
17 Homing In
18 ATV
19 Hams with Class
20 Ask Kaboom
21 Looking West
22 Above 'n’ Beyond 2 Meters
23 Above & Beyond
24 Barter 'n’ Buy
25 New Products
26 Special Events
27 Ad Index 10/90
28 Keyword Index 10/90
29 73 International
30 Updates
31 Hamsats
32 RTTY Loop
33 DXDA Country List
34 QRX
35 Dealer Directory
36 Propagation
37 Random Output
38 Ham Help
39 QRP

Number 5 on your Feedback card

Ham PROFILES

There are no “average’’ hams!

Now on the Air

Photo A. Stephanie Hassan
KA3WMS stands near the Ken-
wood TS-140 she shares with her
dad, Joe Hassan KA3RYY.

Stephanie Hassan KASWMS of
Sharon, Pennsylvania, passed
her Novice exams last July.
She and her dad, Joe Hassan
KASRYY—who, by the way,
would like to express his thanks to
Ed, their elmer—share the same
station.

Besides her interest in amateur
radio, 11-year-old Stephanie '‘col-
lects cats,”’ and would like to be a
vel. She also collects stamps, and
she enjoys bicycling and swim-
ming.

Stephenie KASWMS, a sixth-
grader, is on the honor roll at
school. In particular, she excels in
math. (TNX Joe KA3RYY )

Photo C. Reverend Gil Pries
WABRKD at his rig with some
members of the Royal Rangers.

Inspirational Hamming
The Reverend Gil Pries
WAGRKD of Los Angeles, blind
since birth, taught himself to play
the guitar and accordion before
he was 10. In a recent article in
the Los Angeles Daily News,
WABRKD was quoted as saying
that his music '*. .. was another
way to communicate. When | play

and sing, the music really seems
to affect people.” At 42, he is now
a keyboard virtuoso as well, and
he has produced an album of reli-
gious music.

In 1970, Gil WABRKD graduat-
ed from Bethany College in Santa
Cruz, California. Presently, Gil is
minister at the First Assembly of
God Church in Burbank, Cali-
fornia.

One of Gil WABRKD's greatest
joys is the Royal Rangers. Spon-
sored by the Assemblies of God,
Pentecostal, and other Christian
churches, the Royal Rangers is a
nationwide club for boys aged five
to 17. Amateur radio, yet another
way to communicate, is an activity
Gil shares with the boys. (TNX Bill
Pasternak WABITF, with credit to

the Los Angeles Daily News and
the Valley Good Guys ARC
Gazette.) -

Photo B. Michael Johnson
N4YZW has a lot of fun with his

HT.

Attention Getter

Michael Johnson's uncle, Andy
Zorca WJSJ, challenged him to
get his Technician Class license,
promising him an HT if he did. For
six months, eight-year-old
Michael studied theory and code
with his parents, Paul NAYGG and
Althea N4YHY. Ten days after
passing his Novice exams, he
passed the Technician exams. He
was very excited about getting his
license in the mail so he could talk
on his uncle’s 440 repeater.

Michael NAYZW isn’t shy about
taking his HT anywhere and talk-
ing on it. Recently, in line at
K-Mart with a friend, he talked to
his father on the radio. His dad
stated that he was several miles
away, which elicited some curious
stares. One child asked his moth-
er, "'Is that a real radio?"’

On several occasions, some-
one has seen his radio at his side
and asked, “'Is that your walkie-
talkie?” When he replies, "'No, it's
my HT,” he gets bewildered

looks.
Michael wants to upgrade to

General soon, eventually getting
his Extra Class. (TNX Paul
N4YGG of Hixson, Tennessee.)

Prolific Teacher

Allen Wintersteen KL7IEI start-
ed a ham club at the high school in
Bethel, Alaska, 12 years ago. Now
he's in his second year of teach-
ing radio fundamentals to stu-
dents in the Kilbuck school.

This year's new crop of hams
are: Joshua Morris WL7BWL,;
Ty Hulse WL7BWR; Muddassir
Aliniazee WL7BWG; Denise
Cambell WL7BWN, Julien Jacobs
WL7BWF, Sara Elsworth
WL7BWT, Kip Hulse WL7BWS,
Sterling Graham WL7BWO,
Brandon Power WL7BWQ, Yvon-
ne Mockta WL7BWM, Jaclyn
Mojin WL7BWX, Christy Helper
WL7BWP, Danny Helper
WL7BWP, Davy Helper WL7BWV,
Edwin Hahn WL7BWI, and Robert
Aloysius WL7BWH. Three adults
also received their licenses: Carol

Helper WL7BWJ, Greg Lee
WL7BWK, and Cameron Cambell
WL7BWU.

Bethel, a community of 4,000
people located in western Alaska,
is accessible only by boat or air-
plane. At a time of great cultural
change amid a severe winter cli-

S L o
- "

mate, amateur radio activity en-
riches and helps stabilize the
community.

The Anchorage Amateur Radio
Club, and Roger Hansen KL7THFQ
in particular, have helped keep
the kids on the air with donations
of radio equipment.

Photo D. Kilbuck School hams display their call letters with their teach-

er, Allen Wintersteen KL7IEI (far left).
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73 Review

by Bill Clarke WA4BLC

The Yaesu FT-1000 Transceiver

A hot performer loaded with features.

Number 6 on your Feedback card

Yaesu USA
17210 Edwards Road

Cerritos CA 90701
(213) 404-2700

Price Class: $3400

Photo A. The FT-1000 is a lot more complex looking

than it is operating. Easy to use!

Y ou’'ve seen the photo ads in all the maga-
zines and now it's here—the Yaesu FT-
1000 transceiver. It's big, powerful, loaded
with features, and expensive. The last point is
relative, as everything seems expensive these
days.

Among the top features of the FT-1000 are
dual frequency reception, a full coverage re-
ceiver from 100 kHz to 30 MHz, 200 watts of
output power, DDS (direct digital synthesis),
and six microprocessors for operational con-
trol.

First Impressions

The FT-1000 looks impressive and its
weight makes it even more s0. It should be
placed on a very solid operating desk or table,
or its 51 pounds of weight will do terrible
things. A good portion of the weight comes
from the very hefty built-in power supply. After
all, the transmitter is capable of 200 watts
output.

A quick look at the operating manual as-
sured me that there was little to fear in operat-
ing this new rig. It looks very complex, but the
microprocessors do most of the work for you.
For example: push-button selection of crystal
filters, tuning speed choices, bands and
VFOs, and direct keyboard frequency entry.

The FT-1000 also has 99 memories that
may be scanned (each storing frequency,
mode, filter selection, clarifier offset, and scan
status). The automatic tuner section has an
additional 39 memories for storing antenna
settings for later recall.

The manual is laid out very well, is concise
and easy to understand, contains consider-
able information about available options, and
Includes a basic system diagram. It is not
meant to be a service manual or a primer on
ham radio. However, to aid the new user
in understanding the FT-1000’s features,
the manual is designed like a workbook and
gives many hands-on examples to try while
you're getting familiar with the unit. Still, |

18 73 Amateur Radio = October, 1990

suspect that anyone very new to the hob-
by would be somewhat overwhelmed for
the first few hours of use because of the
terminology and features discussed in
the text.

The manual has an excellent section
on dealing with interference. It explains
the operation of various controls (RF
gain, AGC, noise blanker) and the proper
use of the IF bandwidth, shift, and notch
controls. It is good reading and unclouds
the mystery of why some operators are
bothered by QRM/QRN more than others.
This information should really be published for
the general amateur community because it
applies to most modern transceivers.

| should point out that the manual is not
perfect. Some illustrations are numbered and
referenced incorrectly.

Operating

Of course, the first band | selected to oper-
ate on was 75 meters. Frequency selection
was easy—just the push of a few buttons and
the FT-1000 is ready to go to work. The first
thing | noticed was the very quiet receiver (this
review is being written in the thunderstorm
season). It is nearly Ten-Tec quiet, and that is
a real compliment! If nothing else justifies the
price of this transceiver, the quietness of the
receiver does.

On transmit | noticed the higher than normal
output power. My peak reading meter indicat-
ed about 190 watts on LSB. A quick check-in
with the gang indicated all was working, so |
asked for critical reports. Nothing negative to
report. In other words—it worked!

| then took my antenna tuner out of line and
let the FT-1000's built-in tuner do the work. In
seconds it had adjusted itself to my antenna,
which is a full-sized horizontal loop cut for 75
meters. This is a nice feature, unless you are
running an amplifier. Even in the latter
case, with some older amps, there might
be a need for it.

| spent the next several days operating
on all bands and modes (except RTTY and
packet). Comments | received from other
hams were interesting and varied. All indi-
cated excellent transmit audio and none
indicated any problems with my signal.

The 1000 proved very easy to operate;
most of the controls rarely needed touch-
ing after the initial settings. | wish that the
rig had been equipped with the optional
BPF-1 so | could experience real diversity
reception and dual receive on mixed

bands. However, the standard version as test-
ed was a pleasure to use.

Receiver

The biggest attraction of the FT-1000 is the
very quiet receiver. In a side-by-side compari-
son between the FT-1000, the ICOM IC-781,
the ICOM IC-765, and the Kenwood TS-950,
the FT-1000 came out the winner by a long
shot. It also compares favorably with the ultra-
quiet Ten-Tec Corsair Il, which uses a differ-
ent technology for frequency control and of-
fers sparse features (few bells & whistles).

Having two VFOs is not new to most hams.
The Yaesu FT-1000, however, goes an extra
step and essentially provides two receivers.
This allows dual frequency reception. Al-
though not a new concept (Hallicrafters had it
over twenty years ago), the Yaesu treatment is
super. Unless the BPF-1 is installed , the two
VFOs share the same antenna and bandpass
filter. Without the optional BPF-1 you must
operate both receivers on the same band, cer-
tainly a limitation if you are guarding a fre-
quency on another band.

When receiving two frequencies at the
same time, you can select a mix of the receive
signals or a stereo effect, the latter with one
frequency being heard in one ear and another
in the other ear (assuming you are using
stereo headphones). In either case you have
control over the balance of the two signals.

By setting both VFOs on the same frequen-
cy, and then tuning one slightly, you will find
the stereo reception quite useful for playing in
the dirt, looking for weak signals, and for sepa-
rating a desired signal from the trash. To aid
in this quest
you can
se-

Photo B. Inside, the FT-1000 is stuffed with PCBs
using surface-mount technology. Notice the large
power transformer on the left.
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Barry Electronics Corp. [

Your one source for all Radio Equipment! LO8 Frecios as B0 on Nusva York

~  WE SHIP WORLDWIDE!

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.
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Specifications”

General (From the FT-1000 Operating Manual)

Receiving frequency range: 100 kHz-30 MHz
Transmitting frequency ranges:
160 meters: 1.5-2.0 MHz
80 meters: 3.5-4.0 MHz
40 meters: 7.0-7.5 MHz
30 meters: 10.0-10.5 MHz
20 meters: 14.0-14.5 MHz
17 meters: 18.0-18.5 MHz
15 meters: 21.0-21.5 MHz
12 meters: 24.5-25.0 MHz
10 meters: 28.0-29.7 MHz
Frequency accuracy: < +0.5 ppm at room temperature
Frequency stability: < +2 ppm from0to +50° C
(except FM: < +200 Hz)
(w/TCXO-1 option: < +0.5 ppm from —10° to +60° C)
(except FM: < +150 Hz from 0° to +50° C)
Emission modes: LSB/USB (J3E), CW (A1A), FSM (J1D,J2D), AM (A3E), FM (F3E)
Basic frequency steps:
10 Hz for J3E, A1Aand J1D
100 Hz for A3E, F3E and J2D
Antenna impedance: 16.5-150( (502 nominal)
Supply voltage: 100, 110, 117, 200, 220, or 234 VAC 50/60 Hz
Power consumption (approx.): 94 VA receive, 1050 VA for 200 watts transmit
Dimension (WHD): 420 x 150 x 375 mm
Weight (approx.): 25.5 kg (51 Ibs.)
Transmitter
Power output: Adjustable up to 200 watts (50 watts AM carrier)
Duty cycle: 100% at 100 watts
50% at 200 watts (FM & RTTY, 3-minute tx)
Modulation types
SSB: Balanced, filtered carrier
AM: Low-level (early stage)
FM: Variable reactance
FSK: Audio frequency shift keying
Maximum FM deviation: +2.5 kHz
FSK shift frequencies: 170, 425, and 850 Hz
Packet shift frequencies: 200, 1000 Hz
Harmonic radiation: at least 50 dB below peak output
SSB carrier suppression: at least 40 dB below peak output
Undesired sideband suppression: at least 50 dB below peak output
Audio response (SSB): not more than —6 dB from 400 to 2600 Hz
3rd-order IMD: —36 dB at 150 watts PEP (—31 dB at 200 watts PEP, or better)
Microphone impedance: 500€) to 6002
Receiver
Circuit type: quadruple conversion superheterodyne (triple conversion for FM)
Intermediate frequencies: 73.62 & 8.215 MHz and 455 & 100 kHz
Sensitivity: (w/preamp on, for 10 dB S/N, 0 dB micro = 1 micro volt)
100-250 kHz  250-500kHz 0.5-1.8MHz  1.8-30 MHz

SSB,CW (2.4 kHz) <1.25uV <1uVv <2 uV <0.25 uv
AM (6 kHz) <10 v <8 uVv <16 uVv <ipVv
FM (29 MHz) 12 dB SINAD < 0.5 uVv
Selectivity (—6/—60 dB):
Filter Modes Min —6 dB BW Max —60 dB BW
24kHz all except FM 2.2kHz 3.8 kHz
2.0kHz all except AM, FM 1.8 kHz 3.6 kHz
500 Hz CW, RTTY, Packet 500 Hz 1.2 kHz
250 Hz CW, RTTY 240 Hz 700 Hz
AM (wide) 6 kHz 14 kHz

Dynamic Range (typical): 108 dB (at 50 kHz, 500 Hz BW, RF amp off)
Squelch sensitivity: 1.8-30 MHz (CW, SSB, AM): <2.0 uV
28-30 MHz (FM): <0.32 pV

IF rejection (1.8-30 MHz): 80 dB or better

Image rejection (1.8-30 MHz): 80 dB or better

Maximum audio power output: 2 watts into 42 with <10% THD

Audio output impedance: 400 to 8Q)
*Specifications are subject to change, in the interest of technical improvement, without
notice or obligation.
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lect different filtering for each receiver (VFO),
thus allowing a slightly different form of the
signal on each receiver. Experiencing this on
stereo headsets will make a believer out of
you.

Of great interest to SWLs (shortwave listen-
ers) is the capability of AM diversity reception.
This is accomplished by placing one receiver
in USB and the other in LSB, then tuning the
same AM signal.

Antenna diversity reception can only be ac-
complished with the BPF-1 option installed. It
allows the use of a separate antenna for each
receiver. This aids in reducing multipath dis-
tortion of received signals, particularly when
using two different types of antennas (i.e. ver-
tical/horizontal).

What | Liked

1. The digital display is excellent and can be
dimmed at the push of a button.

2. The frequency readout can be set up to
display the 10 Hz digit (which | dig).

3. Adjustable front feet, no pull down balil, to
set the height and angle of the front panel.

4. The meter is large, well-lighted, and easi-
ly read.

5. Selectable attenuation is in S-unit steps
(6 dB each).

6. The receiver's RF amp can be switched
on/off.

7. Capability to monitor outgoing signal in
SSB.

8. Two VFO knobs, one for each VFO.

9. Squelch operable in all modes.

10. Fast-tune button on the hand mike for
up/down tuning.

11. Complete control over the internal keyer
for weight and tone. You can even simulate a
‘'bug’’ (semi-automatic key).

12, Selectable (by DIP switch) packet tone
pairs and RTTY frequency shift.

What | Didn’t Like

1. The tuning knob, although using incre-
ments of 10 Hz, seems too fast for me. | prefer
a really slow turns/frequency ratio.

2. The noise blanker caused some distor-
tion when strong signals were present on a
close frequency.

3. | noticed a distinct dead spot in the receiv-
er at 3.932.1 MHz (and a few other frequen-
cies). | once noted a similar problem on the
Kenwood TS-140 (at other frequencies). It cre-
ates no real problem, yet it is disconcerting
when tuning across a band and hearing a
momentary dead spot. | discussed this with
Chip Margelli of Yaesu and he confirmed the
existence of the unusual problem.

4. When entering a frequency via the key-
pad you must remember to insert a zero be-
fore the actual frequency for those below 10
MHz.

5. Having 99 memories is not to my personal
liking. | cannot remember what is stored in
each and prefer to use either the keypad or
VFO for frequency control. | can see where
they would be nice, however, for specialized
uses such as RTTY or packet.

6. The cooling system only provides contin-
uous duty at 50% power on RTTY. Full power
output is limited to three minutes duration.



The Insides of the Rig

The FT-1000 is a new and different breed of
transceiver. Yaesu, drawing upon its success-
es in the past with modular construction, has
made this newest rig with a modular design,
using many surface mount componentis. | see
very little inside the transceiver that can be
considered user-serviceable, but the modular
design will probably make service easier for
the technician and, therefore, less expensive
for the owner,

The cooling system is novel, as it uses an
internal squirrel cage fan instead of the usual
computer-type bladed fan. It is very quiet!

Optional Features

The FT-1000 has a number of options avail-
able. The BPF-1 Band Pass Filter, TCXO-1
High Stability Master Reference Oscillator,
and optional IF Crystal Filters are the most
popular.

The BPF-1 allows the subreceiver to be
tuned to any frequency, using a separate an-
tenna. It has 11 receiver bandpass filters and
a switchable attenuation network.

The TCXO-1 provides improved frequency
stability (see the specifications list).

A maximum of five crystal filters may be
installed in the 455 kHz 3rd IFs. They cascade
with the eight factory-installed filters and are

“If nothing else
justifies the price of
this transceiver, the

quietness of the
receiver does.’”’

available in 2.4 kHz, 2.0 kHz, 500 Hz, and 250
Hz for the main receiver and 600 Hz for the

subreceiver.
Other options include the CAT (RS232C lev-

el converter) and the DVS-2 Digital Voice Sys-

tem for recording received signals for instant
replay or for canning outgoing messages,
such as CQs.

Overall Marks

| have to rate the FT-1000 as a very fine
piece of equipment and give the receiver ex-
tremely high marks for quiet operation. Addi-
tionally, having the dual frequency receive ca-
pabilities, rather than only two VFOs, aids
immensely in reception capabilities.

As mentioned earlier, when comparing its
receiver to those found in current equipment
of like monetary value from other manufactur-
ers, the FT-1000 beats all.

Is it worth the list price of $3399 (FT-1000D
with all options lists at $4399)? | have to, when
comparing it to other rigs on the market, say
yes. | hope some of the new technology used
on the FT-1000 will soon be applied to the
lower-priced rigs, thereby becoming available
to many more hams.

Thanks to those fine folks at EEB, 323 Mill
Street NE, Vienna VA 22180 for the loan of an

FT-1000 for this review.

finding
DIGITAL

waveform

PROBLEMS

The frequency domain approach can
often show problems clearly, which
only close examination in the time
domain with exotic equipment will
reveal.

time

For example, a circuit used for digital
scope evaluation appears to produce
the square wave of a 4-bit counter. The
signal has a fast risetime (around 1 ns.)
and some overshoot like that found in
any digital system. This viewed on an
analog 100 MHz scope is shown in fig.
7. Looks conventional, doesn't it?

100MHz

frequency

The same signal is then applied to the
Spectrum Probe™. (20 dB atten. added
to keep RF components within the
logarithmic range.) Two major
problems are visible in fig. 8. Why are
very high spectral line levels present
which are approximately 15 MHz.
apart? The other problem, which can't
be shown easily in the photo, is the
alternating amplitude of the spectral
line components — which indicates
that significant low frequency
components are present in the signal.

107 SPECTRUM PROBE "

coverts your scope into a
100MHz spectrum analyzer

$249 i

Smith DESigI"I 1324 Harris
Dresher, PA 19025 (215) 643-6340

Dealer's inquiry invited.

CIRCLE 85 ON READER SERVICE CARD

‘Name Brands Only’

Home Satellite Store

¥ Lhannel Master

101t. C/KU

Complete System - $988

only $25 /mo*

Including Receiver, 10’ Antenna, 40°
LNB, Polarotor, 18" Ball Actuator,
100ft. Cable & Connectors and Toll-

Free Installation Help.

* 100% financing available to all
credit approved customers. Call for
ImmedIlate credit approval over
the phone. We make it easy!

NBO is your source for all
the popular satellite
systems and components,
as well as programming.

Call For

FREE
CATALOG

1-800-346-6466

NBO Distributors, Inc.
5631-L Palmer Way, Carlsbad, CA 92008

CIRCLE 91 ON READER SERVICE CARD
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Number 7 on your Feedback card

The SPC Transmatch

Improved performance for 20 through 10 meters.

W ith the abundance of reasonably
priced commercial transmatches and
an equally large number of articles on inex-
pensive home-brew units, there seems little
that anyone could add to antenna tuner ideas.
Little, that is, unless you use an all-band wire
antenna. Then the limitations of commercial
and general ham designs begin to show up.
On 10 meters, one of the capacitors runs out
of minimum capacitance a shade before the
SWR drops to 1:1. The coil matches only as it
hits the stop. Converting the 10:1 SWR to 50
ohms for the transmitter seems to exceed the
unit’s abilities, even though it performs well
on every other band.

If you only wish to flatten a 2:1 or 3:1
SWR. you may never encounter these prob-
lems on any band. However, center-fed Zepp
and variations on the G5SRV antennas can
present the transmatch with complex combi-
nations of resistance and reactance. With

enough reactance at the transmatch, normal
all-band components and construc-

by L. B. Cebik W4RNL

suppression. Of course, we will only achieve
the rated selectivity if we can maintain a high-
loaded circuit Q. Normally, stray capaci-
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Figure 1. Comparison of T (I a) and SPC
(I b) transmatch circuits.

tance and inductance are low Q. Some de-
signs use an additional fixed coil just for 10
meters, sacrificing variability for higher Q.
In my commercial tuner, on 10 meters, most
of the circuit capacitance and inductance
come from stray sources in the wiring or the
component construction. Just converting its
design to the SPC circuit would not achieve
much, but the conversion would lengthen the
14-inch long unit by another 10 inches by
replacing the single-section capacitor with a
split-stator version.

Nonetheless, I consider my commercial
unit a good tuner of its kind. To solve the
problem of achieving high Q, high capability
10 meter matching, we may have to give up
the idea of an all-band design. A 20-through-
10 meter design to cover the “‘upper’’ HF
bands offers a much better chance for nearly
optimal performance. However, we can
achieve that performance only if we remem-
ber all the hints various writers have given

about component selection, layout,

tion may provide a poor match at
10, 12 and 15 meters.

The problem is with the all-band
design concept. My commercial
transmatch covers 160 to 10 me-
ters, with a 36 JH inductor and a
pair of 240 pF air variables in a
standard T circuit. This is all en-
closed in a case allowing a half-
inch space between the components

INPUT g_\T'“

and materials. Since so many com-

Sia OUT ouT, sin mercial and ham designs seem to
DUTPUT -
o, o N g" have forgotten some of these tips,
AB N i perhaps I should offer a few words
S50-50pF H
RN A asuv ; about transmatches, even if only to
B jog the memory.
GuH 77
ROTARY 5l = 2FOLE, 2 POSITION C“mponent va.l“es
SERAMIC= kY and Construction

The first step to achieving better

and the chassis or case metal. Al-
though the tuner is compact and
versatile, the high-value components have
high minimum values as well. The capacitors
are rated at 40 pF minimum, which looks
more like 45 or 50 pF with the case closed.
Minimum inductance is not listed for the ro-
tary inductor, but between 1 and 2 uH would
be a good guess, especially with its 2 Y4-inch
external lead to ground.

Transmatch Performance

The standard T circuit (with series capaci-
tors and a shunt coil) is a high-pass filter. It
does little to suppress harmonic energy. The
SPC circuit (as WI1FB calls it), shown for
comparison with the T in Figure 1, 1s claimed
to provide an estimated 20 dB of harmonic
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Figure 2. Schematic for the 20-10 meter SPC transmatich.

Photo A. Interior view of the 20-10 meter
SPC transmatch.

10-meter performance while not
losing all versatility in the trans-
match was to scale down components for
assured coverage from 20 through 10 meters.
50 pF capacitors with a 5 PH coil would
provide more than enough range for 20 me-
ters. They would also maximize chances for
low enough minimum values to perform well
on 10. The SPC circuit requires one single-
section capacitor, one split-stator capacitor,
and a rotary inductor for infinite tuning
choices.

Among the best transmatch capacitors on
the new and surplus market are a series of
Johnson (now produced by Cardwell) 4.5k
volt units. For high-power use, I prefer these
units with 0.125-inch plate spacing to units
with 0.075-inch or 2-mm spacing. The



* %% Uniden CB Radios %%

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO

=
u n I E " &) The Uniden line of Citizens Band Radia fransceivars is
810E to the 310E handheld, there is no better Citizens

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
couponinthis adforbig savings. Hurry...offer
ends January 31, 1991.

* 4 X MONEY SAVING COUPON * % %

Gel special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personal checks and quan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
maileddirectly to Communications Elec-
tronics Inc., P.O. Box 1045~ Dept UNI4,
Ann Arbor, Michigan48106-1045 U S A
Coupon expires January 31, 1991,

Coupon may not be usedinconjunction
with any other offer from CE| Coupon
may be photocopied Add $12.00 for
shipping in the continental U.S.A
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RELM RHB086B-A ....... $419.95
O RELM RH258B-A ....... $294.95 O
Bearcat BOOXLT-A...... $229.95 0
0 Bearcat 200XLT-A......$229.85
(e Bearcat 100XLT-A...... $179.95 L=
as] Bearcat 7OXLT-A........ $139.95 [B°
O Bearcat 55XLT-A......... $09.95 o
z Bearcat 210XLT-A......$164.95 z
Uniden CARD-A1........ $£144.95
Uniden RD3XL-A1 ...... $144.95
Uniden RDOXL-A........ $119.85

* % % % VALUABLE COUPON % % * %
Bearcat? 7T60XLT-A

List price $499.95/CE price $254.95/SPECIAL
12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange:29-54,118-174,406-512, 806-956 MHz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. &-
5/168" Wx1%" Hx7%" D. Model BC 590XLT-A1 is
a similar version without the 800 MHz. band for
a new low price of only $194.95. Order today.

NEW! Uniden® Telephones

AMATOD-A Uniden answering machine. .. e 989,95
AM484-A Uniden answering machine. .. .. cenee. $49.95
AM48B8Y-A Uniden answering machine . ........... £49.95
AM4BO-A Uniden answering machine. . ......... ... $49.495
AM4BO-A Uniden answering machine. G 30995
FP300-A Uniden feature phone. . ............ 0000 £34.95
FP302-A Uniden feature phone. . ...y $49.95
FP320S5-A Uniden feature speakerphone...... .. 549.95
FP3225-A Uniden feature speakerphone.... ... ... $539.95
XES70-A Uniden cordless phone . ....... ... ...... £74.95
XE4225-A Uniden cordless speakerphone . .. ... $109.95
XETTTS A Uniden cordless speakerphone ... .. .$109.95
BT100-A Uniden Trimstyle phone. ... .. .. 217.95

KT280-A Uniden Family phone with 911 feature. .. $29.95
FF150-A Uniden Executive phone . $39.95

RELM® RH256B-A

List price $587.50/CE price $299.95/SPECIAL
18 Channel ®» 25 Watit Transceiver © Priorily
The RELM RH256B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes anideal radiofor any police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB806B-A is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-A is also available
and covers 450-482 MHz. but the cost is $454 . 95.

Band radio on the market today.

PRO310E-A Uniden 40 Ch. Portable/Mobile CB... §83.85
PRO330E-A Uniden 40 Ch. Remote mount CB.. . $104.95
ER100-A Uniden Emergency CB Mobile....... . ... $48.95
GRANT-A Uniden 40 channel SSB CB mobile. ... $166.95
PC122-A Uniden 40 channel SSB CB mobile. .. .. $119.95

PROS10XL-A Uniden 40 channel CB Mobile*. .. . _. £38.95
PRO510AXL-A Uniden CB Mobile with antenna ... $49.95
PROS520XL-A Uniden 40 channel CB Moblle ... .. $56.85

PROBA0OE-A Uniden 40 channel SSBCB Mobile ... $137.95
PROB10E-A Uniden 40 channel SSB CB Base .. . $174.95

* % % Uniden Radar Detectorsy %
Buy the finest Uniden radar detectors from CE| today.
RD3XL-A Uniden 3 band radar detector. . ... .. 315995
RD8-A Uniden visor mount radar detector ... ... .. $89.95

RD9GTL-A1 Uniden*Passport” sizeradar detector. . . $89.85
RD9OXL-AY Uniden "micro” size radar detector ... $124 95
RD27-A Uniden visor mount radar detector....... 554 85

RDO9GT-A Uniden reamote mount radar detector. . . $119.85
CARD-A1 Uniden credit card size radar detector, .. $159.95

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel » 800 MHz. Handheld
Search ® Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, 8B06-956 MHz.
Excludes 823.9875-849.0125 and B68.9875-894.0125 MHz

The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC

Bands: 29-54, 118-174, 406-512, 806-912 MHz
Now...nothing excluded In the BOS-812 MHz. band.

The Uniden 800XLT receives 40 channelsin two banks.
Scans 15 channels per second. Size 9% x4'%:" x12%."
With nothing excluded in the 806-912 MHz. band, this
scanner is an excellent choice for law enforcement

agencies. If you do not need the 800 MHz. band, a similar
model calledthe BC 210XLT-Aisavailablefor$178.95.

NEW! Bearcat® 147 XL-A

List price $189.95/CE price $94.95/SPECIAL
10-Band, 18 Channel ® No-crysial scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 147 XL is a 16 channel, programmable
scanner covering ten frequency bands. The unitteatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BC580XLT-A featuring pri-
ority, weather search, channel lockout and more |s
available for $94.95. CEl's package price includes
mobile mounting bracket and mobile power cord.

NEW! Han%er@ RCI2950-A

List price $549.95/CE price $249.95/SPECIAL
10 Meter Moblle Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Operation
Backlit liquid crystal display ® Auto Sgueich

RIT ® 10 Programmable Memory Positions
Frequency Coverage: 28.0000 MHz to 29.6999 MHz

The Ranger RCI2950 Mobile 10 Meter Transceiver
by Ranger, has everything you need for amateur
radio communications. The RF Power control fea-
ture in the RCI2950 allows you to adjust the RF
output power continuously from 1 watt through a
full 25 watts output on USB, LSB and CW modes.
The RCI2950 also features a noise blanker, roger
beep, PA mode and more. The Mic Gain Control
adjusts the gain in transmit and PA modes to
maximize taik power. Digital VFO. Built-in S/RF/
MOD/SWR meter. Frequency selections may be
made from a switch on the microphone or the front
panel. There is even a repeater split switch for
repeater offsets. The RCI2950 lets you operate
AM, FM, USB, LSB or CW for full mode operation.
The digitally synthesized frequency control gives
you maximum stability. There's also RIT (Receiver
Incremental Tuning) to give you perfectly tuned
signals. With memory channel scanning, you can
scan ten pre set frequencies to keep track of all the
action. An optional CTCSS tone board is available
(order # RTONE) for $59.95. For technical ques-
tions, call Ranger at 714-858-4419. Order your
Ranger RCI2950 from CEI| today.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!
CIRCLE 121 ON READER SERVICE CARD

* % % Extended Service Contract %+
If you purchase a scanner, CB, radar detector or cordless
phane from any store in the U.S. or Canada within the last 30
days, you can get up to four years of extended service
contract from Warrantech. This service extension plan begins
after the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only to the onginal purchaser. Warrantech does nol
have an extended warranty plan for handheld scanners. For
mobile or base scanners, CB radios or radar detectors a 1
year extended warranty is $19.99, two years is $39.99 and
four years is $59.99. Order your service contract today.

OTHER RADIOS AND ACCESSORIES
BCS5XLT-A Bearcat 10 channel scanner ..._.....$114.85
AD100-A Plug in wall charger for BCS5XLT. ....... $14.95

PS001-A Cigarette lighter cable for BC55XLT ... . 514895
VCO0O01-A Carrying case for BC55XLT.. ... ... ... $1495
BCTOXLT-A Bearcat 20 channel scanner. .. ... 5159.95
BC172XL-A Bearcat 20 channel scanner. ., . $5134.95
BC1-A1 Bearcat Information scanner with CB. ... %$119.95
BC310A-A Bearcal Information Radio .. 579.95
BC330A-A Bearcat Information Radio. ... .. . $104.95

UC102-A Regency VHF 2 ch. 1 Watt transceiver., $114.85
UC202-A Regency VHF 2 ch. 2 Watt transceiver. .. $149.95

VM200XL-A Uniden Video monitoning system . 517895
BP205-A Ni-Cad batt. pack tor BC200/BC100XLT... $39.85
FBE-A Frequency Directory for Eastern U.S.A.. ... . $14.85
FBW-A Frequency Directary for Western U.S.A. ... 514 85
RFD1-A M|, IL, IN, KY, OH, Wl Freguency Directory ... $14.95
RFD2-A CT, ME, MA, NH, RI, VT Directory ....... $14.95
RFD3-A DE, DC, MD, NJ. NY, PA VA WV Dir...... . 51495
RFD4-A AL AR, FL,GA LA MS NC, PR, SC, TN, VI.. £14.95
RFDS-A AK. ID, 1A, MN, MT, NE ND, OR, 5D, WA WY ... $14.85
RFD&-A CA, NV, UT, AZ, HI, GU Freqg, Directory.. .. $14.95
RFD7T-ACO, KS, MO, NM, OK, TX Freq. Directory.... $14.85
SMH-A Scanner Modification Handbook. - %1495

ASD-A Airplane Scanner Directory. .........occoes $14.95

SRF-A Survival Radio Frequency Directory .. ..... . $14.895
TSG-A "Top Secret" Registry of U.S. Govt. Freq.. .. $14.85
TTC-A Tune in on telephone calls. ........ ... ....514.85
CBH-A Big CB Handbook/AM/FM/Freeband. . . .. $14.85
TIC-A Techniques for Intercepting Communications ... $14.95
RRF-A Railroad frequency directory ... .......... $14.95
EEC-A Embassy & Espionage Communications.... $14.95
CIE-A Covert Intelligence, Elect. Eavesdropping ... $14.95

MFF-A Midwest Federal Frequency directory. . ... $14.95

ABO-A Magnet mount mobile scanner antenna ... . $34.95
ATO-A Base station scanner antenna............ . $34.95
USAMM-A Mag mount VHF ant. w/ 12 cable..... $39.85
USAK-A %" hole mount VHF ant. w/ 17 cable ..... %3495

Add $4.00 shipping for all accessones ordered at the same time.
Add $12.00 shipping per radioc and $4.00 per antenna

BUY WITH CONFIDENCE

Togetthe fastest delivery from CEJ of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Michigan residents please add 4% sales tax or
supply your tax I.D. number. Written purchase orders are
accepted from approved government agencies and most
well ratedfirms at a 10% surcharge for net 10 billing. All sales
are subject to availability, acceptance and verification. On
ali credit card orders, the ship to addrass mustexact/y match
the credit card billing address. If the billing addressis a P.O.
Box or a P.O. Box Zip* Code, UPS can not deliver to that
address. When this occurs, the order must be shipped by
mail at a higher cost to you. To avoid this extra charge, you
may mail us a check with your order. Prices, terms and
specifications are subject to change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically or equivalent product substituted
unless CEl is instructed differently. A%5.00 additional hand-
ling fee will be charged tor all orders with a merchandise
total under $50.00. Shipments are F.O.B. CEl warehouse in
Ann Arbor, Michigan. No COD's. Most items listed have a
manufacturers warranty. Free copies of warranties on these
products are available by writing to CEl. Non-certified checks
require clearance. Not responsible for typographical errors

Mail orders to;: Communications Electronics,
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per scanner for U.P.S. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APO/FPO delivery,
shipping charges are two times continental U.S.
rates. |f you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime, dial
313-971-6000. If you are outside the U.5. or in
Michigan dial 313-97 3-8888. Order from CEl today.

Scanner Distribution Center” and CE| logos are trade-

marks of Communications Electronics Inc.
Sale dates 7/15/90 — 1/31/91 AD #071590-A

Copyright2 1990 Communications Electronics inc.

For credit card orders call

1-800-USA-SCAN

T

4B COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-973-8888 or FAX 313-971-6000
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Figure 4. Simple 2-piece aluminum transmartch case.

present 154-12 unit is equivalent to the 1950s
JOE45, while the 154-508 split-stator model
is the old S0ED45. Both units have 52 to 53
pF as their maximum values and 10to 11 pF
as minimum values. Capacitance meter mea-
surements confirmed the figures. New units
cost above $35 and $60, respectively,
but you may be able to find good quality units
of either model at hamfests.

What gives these units their low minimum
values 1s the use of trapezoid end plates pre-
senting the least capacitance to stator plates.
Until RF-rated acrylic end-plate units be-
come generally available in a variety of val-
ues, the Johnson-Cardwell units are among
the best high-power units around. A British
firm (Nevada Communications) has intro-
duced 250 pF, 2-mm plate spacing units that
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have minimum values of 13 pF per section.
Millen 16000-series (e.g., the 16550 and
16100) capacitors (now distributed by Cay-
wood) are also promising if you must pur-
chase new units. These 6 kV, 0.171-inch air
gap units will handle any amateur power.
They cost slightly more than new Johnsons.
Their mimimum values are barely higher than
the Johnson units. (At hamfests, be careful
with old battleship capacitors, i.e. units heav-
ily framed in metal. One of my 35 pF maxi-
mum units only goes down to 17 pF mini-
mum. It may be useful for something, but not
for this transmatch.)

For the rotary inductor, I had to settle for
something a bit larger than 5 yH. The same
Knoxville hamfest that provided the two
needed capacitors (through the sharp eyes of

my friend, KA4SAL, who got them for only
$5 each) also produced an old military anten-
na tuner coil. It probably came from a TN-
339 military tuner, which is similar to the
BC-939. Fair Radio Sales has recently listed
the 339 at $125 used and the coil at about $16.
Measurements on the inductor with a grid dip
meter yielded about 0.6 to 6.5 pH from one
end to the other.

The inductor appears to be like the current
B & W 3851, which lists new in the $80
range. Ceramics may have improved since
WWIL. The physical size of the end plates and

Photo B. Panel view of the transmatch at the
W4RNL operating position.

braces is greater than planned, with outside
dimensions of about 3" x 5" x 6”. However,
the range of the roughly 2" diameter, 2" long,
12-turn rotary inductor inside the frame is
just about right. The #12 tinned copper wire
is sized for high power.

The use of ceramic rather than metal end
plates helps to reduce stray capacitance be-
tween coil turns and ground. In fact, none of
the metal bars between end plates will be
grounded. Every source of stray capacitance
will be minimized. As with capacitors, RF-
rated acrylic-supported rotary inductors are
beginning to appear. Again, Nevada has in-
troduced a 30 PH coil with a minimum in-
ductance of about 1 UH. Properly designed,
only these types of units will surpass the
ceramic unit in minimum inductance value
and in potential circuit strays. For the $5
price, the surplus ceramic inductor is quite
adequate.

Transmatch Construction

To minimize stray inductance and capaci-
tance, the transmatch uses the simplest possi-
ble design. (See Figure 2.) It contains no
SWR circuit, since there is already one in the
line. The one concession to convenience is an
“in-out’’ switch, a ceramic unit capable of
handling fairly high power. Having a ham
dad (W1BUK) with a good junk box helped
here.

The circuit also contains no balun trans-
former. My particular antenna system makes
one unnecessary, as Figure 3 demonstrates.
The 102-foot antenna uses 34 feet of 450
ohm parallel feeder to reach the side of the
house. However, that is about 15 feet from
the equipment. Using a home-brew version
of the W2DU choke-style balun (not a trans-
former), I convert directly to coaxial cable
at the house entry. Radio Works sells a
choke balun of similar design. My cal-
culations suggest that, at the highest SWR
levels, I can lose no more than 1 dB of pow-
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Parts List
50-50 pF dual section, 4.5 kV air variable capacitor (Johnson 154-508 or equivalent)
50 pF, 4.5 kV air variable capacitor (Johnson 154-12 or equivalent)
5 to 6 pH rotary inductor (B&W 3851 or equivalent)
2-pole, 2-position, 5 kV ceramic rotary switch
Turns counting dial for inductor (B&W 3902 “‘Cyclometer’ or equivalent)

Insulated flexible couplings for capacitors and inductor
Insulated shaft extensions for capacitors, inductor, and switch

S0-238 panel mounted coax receptacles
117 x 12" x 53" case or materials for case
Miscellaneous paint, lettering, hardware

other components.)

and equipment.)

counters, insulators, switches, etc.)

Suppliers of Transmatch Parts
Barker and Williamson, 10 Canal Street, Bristol PA 19007 (Inductors, turns counters.)

Caywood Electronics, Inc., P.O. Drawer U, Malden MA 02148-0921 (Millen capacitors and
Fair Radio Sales, P.O. Box 1105, 1016 E. Euraka Street, Lima OH 45802 (Surplus parts

Kilo-Tec, Box 1001, Oak View CA 93022 (Nevada acrylic-supported variable capacitors
and inductors, B & W components, and antenna supplies.)

Nevada Communications, Telecomms, 189 London Road, North End, Portsmouth,
Hants., PO2 9AE, United Kingdom (Acrylic-supported variable capacitors and inductors.)

Radiokit, P.O. Box 973, Pelham NH 03076 (Variable capacitors, inductors, dials, turns

Radio Works, Box 6159, Portsmouth VA 23703 (Baluns, antennas, feedline.)

er at 10 meters. However, I gain freedom
from all the unbalancing effects of metal
conduit and other house fixtures. Hence, I do
not radiate indoors. The system works well
for me, however controversial the ideas be-
hind it.

The photograph shows the essential ele-
ments of transmatch construction. The capac-
itors and the inductor mount on an acrylic
plate. Within the limits of component size,
wiring is as short and direct as possible.
The front-panel end of the inductor, the same
end of the coil-contact bar, and the grounded
stator section connect together with short
leads of #14 silver-plated Teflon™-insulated
wire from an old project. The ground termi-
nal is actually a threaded metal spacer the
same length as the base plate corner supports
(one inch). The rear inductor contact bar ter-
minal also goes to a spacer. The cabinet pro-
vides the ground points. Use a lock washer
with the machine screws to ensure good
screw-to-case contacts.

Everything, including the switch, mounts
on the base plate. Scrap acrylic provides
blocks for the capacitors and a mounting plate
for the switch. Ultimately, only the four cor-
ner-mounting bolts and the two ground spac-
er-lugs will make contact with the cabinet.

The acrylic base plate is about 11" x 7”.
Insulated shaft couplings and shaft exten-
sions, plus the switch at the rear of the plate,
enlarge the space requirements. Therefore,
the unit requires a cabinet about 12"
wide, 5% " high, and 11%" inches front-to-
back. Figure 4 shows an i1dealized cabinet

made from two 12" x 24" pieces of 16-gauge
aluminum. The result is a shadow cabinet
with a wide front lip and a quarter-inch side
overlap.

More important than appearance is the fact
that the cabinet provides at least one inch or
more of clearance in every direction from the
transmatch components. As noted, my com-
mercial unit uses only about a half-inch of
clearance, but requires extensive readjust-
ment on the upper HF bands between open
and closed cabinet use. Additional clearance
makes the home-brew panel larger than the
commercial one, but that is not much of a
price to pay for lower strays.

Since I did not have access to the ideal
16-gauge aluminum, I used thinner utility
aluminum from a home improvement center.
Again, the photograph of the interior shows
the additional material used to strengthen
the sheet stock. L-stock, 2" x 2" x 1/16"
thick, forms a ring around the front and
rear panels, which have an extra 5% " x 127
sheet to strengthen the panels. The bottom
of the cabinet has 1" wide by 1/16" thick
strips running from front to back. They carry
the cabinet feet and the corner-mounting
bolts from the base plate. Four short strips of
" thick strap lock the feet and longer strap
to the L-stock at the front panel. More L-
stock along the sides of the cabinet bottom
provides a place for sheet-metal screws to
hold the top.

The front panel capacitor knobs are
Japanese verniers available from several
sources. (Verniers are necessary with the

sharp tuning of the SPC design.) The induc-
tor turns counter costs nearly $60 new or
about $25 at some hamfests. To save me
money, WIBUK came to the rescue again.
Dismantling an old beat-up counter from his
junk box allowed me to clean the counter face
and the hardware, paint the bezel, clean and
grease the gears, and replace the metal shaft
with a plastic one. A large combination
crank-knob finished the rejuvenation. The
switch required only a panel through-shaft
and an insulated extension to the switch shaft
itself.

The rear panel has only two coax recepta-
cles. Each is mounted to provide a short lead
to the switch. After fitting and drilling and
trial mounting all components, disassemble
everything for painting. Several thin coats of
spray paint, a little rub-on lettering, and sev-
eral thin coats of clear acrylic complete the
job. Before painting, place small pieces of
tape over the two bottom holes for the screws
that connect the base-plate ground point spac-
ers to the case. The unpainted aluminum will
provide a surer ground contact.

The Results
The results were everything I had hoped

for. A serious test engineer would caution
that, without extensive laboratory tests, we
cannot specify precisely the effect of each
effort to improve performance. However, the
combination works. Striving for the lowest
component minimum values, reducing wir-
ing strays, and reducing cabinet strays pro-
duces a transmatch that has spare capability at
10 meters.

Although we cannot directly compare an
SPC design with a standard T design, the new
unit has more than a half-turn of coil and
15 percent of capacitor left in the *‘worst’’
case at the top of 10 meters. Settings for
other bands fall into just about predictable
positions. The amount of required readjust-
ment between lid-on and lid-off operation
is insignificant. The band-pass characteris-
tic of the design shows up in the ability to
make initial settings by listening to receiver
noise. Only minor peaking Is necessary to
null the SWR. All settings are repeatable. In
short, the transmatch does everything I asked
of it.

And abit more. As an added bonus, the unit
matches my wire antenna on both 30 and 40
meters, as well as on the higher bands. Be-
cause the SPC design provides greater har-
monic reduction than the standard T design,
the commercial unit is now labeled for 80 and
160 meters only.

The lesson is that ““all-band’’ is not always
best. Designing a transmatch with 10 meters
in mind, and sacrificing the lowest bands,
resulted in superior performance where I
needed it. Even new, the capacitors and coil
would cost less than the 240 pF and 36 pH
units used in low-band tuners. Of course,
only luck, family, and friends kept the total
cost of this project well under $50. But with a
little patience, you can be that lucky, too. ]

You may contact L.B. Cebik W4RNL at 2414
Fair Dr., Knoxville TN 37918.
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Antenna

by Jim Gray WIXU

Quick-Launch System

All you need is a strong arm and the QL system.

Round, Yellow, and Fuzzy...?

OK guys and gals, time for a quiz: What's
spherical, the size of a tennis ball, bright yellow,
fuzzy all over, and weighs a pound? Give up? |
don't blame you, as | wouldn't have guessed it
either—not until | saw it, and maybe not even
then. When you see it, you still can’timagine what
it's for!

The answer is the QL Quick-Launch system
from Antennas West. Jim Stevens, proprietor of
Antennas West, has been a wire antenna enthusi-
ast for more years than many hams have been
alive, and he's tried them all. Early in the game,
he decided that one clue to a good antenna was
height, but the first trick was getting tall supports,
and the second trick was placing the antenna
near the top of the supports.

Wire Antenna Erection Methods

We've all tried the bow-and-arrow method,
haven't we? And the slingshot system, the
strong-arm technigue (ouch!), and even the old
line-around-the-pliers ploy (my favorite). Each
has its advantages and disadvantages, mostly
the latter. “Sowhat’s the point?™ you ask. Simply
this: After about five years of experimenting with
materials and techniques, Jim Stevens has come
up with what | consider to be THE solution to wire
antenna erection tasks. He has designed a sys-
tem for putting up your wire antenna at a useful
height, especially if you have tall trees for
support.

Contents of the System

The system Is simple, inexpensive, and
(almost) foolproof. It consists of the projec-
tile, the leader line, the support line, and the
bucket.

The projectile is a one-third pound spherical
weight about the size of a golf ball with a fishing
swivel attachment embedded in it. It's a bright
red-orange fluorescent color for easy visibility
even in poor light. A yellow fluorescent tennis ball
with a slit in its surface admits the projectile. The
twist-proof, neat length of nylon leader line, espe-
cially woven to prevent snarling and snagging, is
also a fluorescent yellow—all 150 feet or so of it.
Finally, 200 feet of camouflage Dacron™ invisible
to the causal passerby. Prefabricated to last as
long as you'll need it, it's also strong and tangle-
proof. Dacron is also darned near stretch-proof,
too. The last component of the QL system, the
bucket, is about the size of a gallon paint can with
tapering sides, squeeze-on lid, and bail, or han-
dle. Everything I've mentioned so far fits inside
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the bucket, except for the antenna and the tall
supporting trees. And there's room for extra line
and projectiles.

To Use, Borrow an Arm

How do you use this contraption? Thought
you'd never ask. Let's say you've picked your
supporting objects, and now you're looking at the
tennis ball and weight. . .and line. Unless you're
clearly out of the way of houses, people, animals,
and other impediments, maybe you'd better
leave the projectile-weight inside its protective
tennis ball cover, otherwise significant damage
might result to innocent bystanders. On the other
hand, if you're alone and out in the clear, leave
the cover off the weight. The golf-ball sized
weight does a really neat job of dropping down
through branches and twigs and leaves without
the cover.

Today | wanted to put up my new loop antenna
for 30 meters and support it between two 45-foot
Ponderosa pines in the side lot. | set up the para-
phernalia in the yard, in the clear, and the recom-
mended distance away from the trunk of the tree.
Jim Stevens has this all figured out for you, and in
his instruction manual, he describes In detail the
best technique for using his system.

The idea is to throw the weighed leader-line
over the supports, preferably one at a time, un-
less you are Tarzan. The throwing arm ofaman in
his late 50s and early 60s is not the equivalent of
the arm of even a small teenage boy, and certain-
ly not comparable to the arm of a young athlete.
My son, a vigorous thirty years of age, happened
to be home, and he "volunteered’ for the job of
projectile launcher. | was the “launch meister.”
Onthe first try, he put the weight, line, and bucket
(tied to the line for safety) over the blooming tree!
The next time, the apparatus sailed over the ex-
act top of the tree, dead center. The weight
dropped neatly through the branches, carrying
the bright yellow line with it. Voila! Perfect per-
formance.

Thus, in a matter of less than fifteen minutes,
the job was accomplished. No strain, no pain, and
exactly where | wanted it. | pulled up the heavier
support line with plenty of spare, but | hated to cut
that beautiful stuff so | coiled the unused part
neatly and hung it from the tree trunk.

Simple and Elegant

To sum up, you tie one end of the leader-line to
the bucket’s bail (or handle), gently drop the line
into the bucket, allowing it to settle (beware: do
not try to coil it) loop upon loop, until it's all in the

Number 8 on your Feedback card

Antennas West

Box 50062-S

Provo UT 84605
Tel. (B00) 926-7373
Price Class: $30

Photo. Nuge WB8GLQ launches the support line
for a new 75 meter dipole into a nearby tree. Note,
however, that the proper technique requires plac-
ing the bucket on the ground in front of you and
throwing the weight underhanded.

bucket, leaving the projectile outside. Then you
place the bucket on the ground in front of you,
making sure there are no bushes or entangle-
ments to trap the line when you throw the weight.

The line comes flying out of the bucket as neat-
ly as you please, with nary a snarl or backlash.
Jim Stevens tried a lot of line materials and sizes
before he got one that wouldn't loop, snag, or
snarl itself. Remember the old harpooner whose
leg was caught in the line and he was dragged
under by a whale? Keep that line in the bucket
until you're ready to throw it, and keep all possible
snags clear of it when you set it up.

The Quick-Launch antenna-raising system re-
ally works! How well, you'll have to try it for your-
self to believe it. No more bow-and-arrow, agile
Nimrod, or freckle-faced slingshot artist to tell on
you—just the Antennas West QL system, and one
more thing: a good throwing arm!

The basic kit sells for $30 and includes
reusable (if you don't lose them) fluorescent pro-
jectiles, “twilight-view'' launch line, safety cover
(tennis ball), a 200-foot spool of double Dacron
twist-proof support line, the bucket, and a de-
tailed instruction manual. There is a 51-foot sys-
tem for B0-10 meters and a 102-foot system for
160-10 meters.

Should you need them, Jim will sell you extra
line, weights, and probably even tennis balls for a
small price. But frankly, the original stuff ought to
last several seasons, and | doubt you'd need re-
placements, unless you forget to carefully store
the system when finished, and some needy soul
comes by and makes off with your treasure. | keep
mine under lock and key, just in case! |[EE

Jim Gray W1XU, 210 Chateau Circle, Payson,
Arizona 85541, has been 73's propagation
columnist since 1984. He's been a ham for 40
years, and likes to operate CW on WARC
bands 12, 17, and 30. He's also interested in
aviation and photography.




ASTRON

CORPORATION

g Autry

Irvine, CA 82718
(714) 458-7277

SPECIAL FEATURES

ASTRON POWER SUPPLIES

e HEAVY DUTY » HIGH QUALITY » RUGGED = RELIABLE

* SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current

& continuous shorted output

 CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-3A, RS-4A. RS-5A. RS-4L. AS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Violtage

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A

PERFORMANCE SPECIFICATIONS
» [NPUT VOLTAGE: 105-125 VAC

* QUTPUT VOLTAGE: 13.8 VDC £ 0.05 volts

(Internally Adjustable: 11-15 VDC)

e RIPPLE Less than Smv peak to peak (full load &

low line)

e All units available in 220 VAC input voltage

lexcept for SL-11A)

MODEL RS-125

MODEL VS-50M e ONE YEAR WARRANTY = MADE IN US.A.
SL SE Colors  Continuous Ics* Size [IN) Shipping
MODEL Gray Black Duty [Amps) (Amps) H<W=D WL [Ibs.)
* LOW PROFILE POWER SUPPLY
SL-T1A . . { 1 2% X T3 x 9% 11
i Continuous cs* Size [IN Shippin
RS L SERIES MODEL Duty [Amps) [Amps) H=W=x }! Wi [fhsﬂ
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7%
RS-5L 4 5 3% x6% x 7
* 19" RACK MOUNT POWER SUPPLIES 517
Continuous ICS* Size [IN) Shippin
MODEL Duty (Amps] [Amps) HxWxD WL [lbs.
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 35 5 x 19 x 12'% 38
RM-50A 37 50 5% =19 x 12% 50
RM-60A 50 415 Tx19x12"% 60
* Separate Volt and Amp Meters
RM-12M 4 12 Bl x 19 x 8% 16
i : 3 a8
RM-50M J Ya x 12%
RM SERIES  wopEL AM-35M ot st o S N R Dk 50
Colors Continuous ICS* Size [IN) Shipping
HS'A SEHIES MODEL Bray  Black Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x6% x9 5
RS-5A . 4 D 3% X 6% x Th 7
RS-TA . . 5 7 3% x 6% x 9 9
RS-7B . . 5 7 4 x TV x 10% 10
RS-10A . . 7.5 10 4 x 7% x 10% 1
RS-12A . . 9 12 4% x B x 9 13
RS-12B . 9 12 4 x T x 10% 13
RS-20A v . 16 20 5 x9 x10% 18
RS-35A . . 25 35 S5x 11x11 27
B MODEL RS-7A RS-50A . 37 50 B x 13% x 11 46
Conlinsous Ics* Size [IN) Shipping
MODEL Daty [Amps] [Amps) HxWxD Wi. [lbs.)
* Switchable volt and Amp meter
R5-12M 9 12 4> x8x8 13
e Separate volt and Amp meters
RS-20M 16 20 5x9 x 10% 18
RS-35M 25 39 5x 11 x11 21
MODEL RS-35M RS-50M 37 o 6 X 13% X 1 46
» Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
Conlinuous IC$* Size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-1ZM g 5 2 12 4% xBx9 13
VS-20M 16 9 4 20 X9 x 10% 20
V5-35M 29 15 T 35 Ex1IxX 11 29
VS-50M 37 22 10 50 6 > 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 alh > 19 x 12 38
MODEL VS-35M VRM-50M 37 22 10 50 Bl x 19 x 12%: 50
RS-S SERIES * Built in speaker
Colors Continuous ICS* Size [IN] Shipping
MODEL Gray  Black Dety (Amps) Amps HxWxD Wi (Ibs.)
RS-75 . . 2 7 4 X T2 X 10% 10
RS-10S . . 1.5 10 4 x 7% X 10% 12
RS-125 . . 9 12 4'% %X Bx9 13
RS-20S . . 16 20 93X 9 x10% 18

“IFQ_intarmittant Cammunicatinn Qarvies (0% Nutv Cuele Smin. an 5 min_ off)

CIRCLE 16 ON READER SERVICE CARD
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ROBO-COPY

Automate your shack with a CW copier.

s an avid CW operator, | have often

heard 50+ wpm (words per minute)
Q80s and wanted a low-cost way to see what
automated CW was about. Many of the
Morse code receive programs on the market
don’t work on DOS PCs, and I wanted a fully
featured software package that runs on an
IBM or clone.

This inspired me to write a program I call
ROBO-COPY. It's an easy-to-use program
which, with the addition of a simple interface
circuit, allows you to use your IBM or com-
patible to copy CW right from the speaker or
low impedance headphone outputs of your
rig. The software was designed to run on
anything from a bare bones PC up. The mini-
mum requirements are at least 256K memo-
ry, CGA video adapter, and a floppy drive.
The hardware interface to the PC is through
the COM1 port.

I designed this program to be flexible be-
cause every CW operator has a different
style. With a few single keystrokes, you can
change copy parameters to match virtually
any op’s unique character and word timing.
Another feature resets these timings to nomi-
nal values, again with a single keystroke.
Critical mark and space timing parameters
are adjusted automatically by a statistical al-
gorithm that copies any speed CW up to 120
words per minute.

Care has been taken in the design of this
software to ensure compatibility with a broad
spectrum of DOS machines, both IBM and
clones. All manipulations of the hardware are
done via the standard BIOS calls. The COM
port’s baud rate clock measures incoming
signals, so you don’t need CPU clock speed
dependent timing loops on machines that
don’t have an on-board real-time clock with
millisecond resolution (e.g., PC class ma-
chines).

To reduce the effects of noise, a sampling
filter has been built into the software. This
filter *‘qualifies’’ a transition from a mark
(ditor dah) to a space (no signal) or vice versa
“'by over sampling™" the transition. In order
for a transition to be recognized by the filter,
the signal must be free of any glitches for a
period of 16 (LOW setting), 32 (MED set-
ting) or 64 (HI setting) continuous samples.
Like the timing settings, vou can change the
filter parameter with a single keystroke. With
a good quality receiver (I use a Kenwood
TS5-520) and a little practice, you can copy
signals as weak as S4 or S5 with good read-
ability.

All of the Morse English characters listed
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in the ARRL Handbook are supported. This
character set includes A-Z 0-9/=();:%-" ...
The command character set is also complete
per the handbook: SK, SN, AL, AS, AR, BT,
HH, 10 and KA . These two-letter commands
are displayed in reverse video for easy recog-
nition.

In addition to the above set of characters,
two characters are used that are not part of the
ARRL standard Morse set. These two char-
acters annotate internal errors. An * means
that an undefined code was received. For
example, ---- (four dahs). A # means that a
character ““overran’’ the maximum length
for a single Morse character; that is, a charac-
ter with more than eight marks (dits or dahs).

Three Special Features

A handy feature for retaining important
QSO data, such as callsigns, names, and sig-
nal reports, is the scratch pad, located in the
bottom four lines of the screen. You can turn
the scratch pad on and off by pressing the
space bar to capture data. When the scratch
pad is on, the data received will be displayed
in both the copy and scratch pad area. When
the scratch pad 1s turned off, the incoming
CW will only be displayed in the copy area
and a | will denote where the scratch pad copy
was terminated.

Like all user-friendly software, HELP 1is
available online. Simply press the letter H to
access these screens and they will display
information on setting, clearing, and restor-
ing copy parameters. You can also find tips
on receiver operation in the HELP section.

The Mode command turns ROBO-COPY
into a CW Elmer. When you select Normal
Mode, the incoming character 1s displayed
immediately after it is received. The Teach
Mode delays the last character received until
immediately before the next character. At
speeds of 3-10 wpm, this feature prompts the
student to hear, think, and then see the incom-
ing character. Since you can connect the in-
terface to any speaker or low-impedance au-
dio output, you can practice in the Teach
Mode with a receiver and on-the-air signal,
ltke WIAW, or with a tape from a tape
player.

Audio Interface

The interface circuit couldn’t be much sim-
pler (see Figure 1). T1 is a small, common
power transformer which isolates the com-
puter from the transceiver. 1 used a power
transformer instead of an audio transformer
because power transformers offer higher iso-

lation voltage capabilities. Most power trans-
formers can withstand a 2,000 volt difference
between the primary and secondary wind-
ings. The typical transistor audio trans-
former, while exhibiting a much greater fre-
quency range, can only withstand about 250
volts. This margin of safety could save your
equipment and disk data (maybe even your
life) by keeping RF, static discharges and
ground faults from entering your PC or rig
via the interface.

Besides 1solating the two systems, T1 steps
up the speaker or headphone output voltage
from a nominal 0.3V p-p across an 8 ohm
load to about 3V into the base of the PNP
Darlington transistor pair. The 12V sec-
ondary of T1 looks like about a 300 ohm load
to your speaker or low-impedance headphone
output. This allows you to keep the interface
in parallel with your audio output and moni-
tor the signal through your speaker. You
could also drive a small monitor speaker in-
cluded 1n the nterface circuit, as shown in
Figure 1.

The Darlington configuration is not used so
much for its high current gain as for its 1.4V
Vbe clipping action that eliminates low-level
background noise. When the input signal to
the transistor is less than this threshold, no
current is drawn by the transistors; once the
threshold is exceeded, the transistors use
their combined high current gain to amplify
and rectify the incoming audio. The time
constants of the 470 ohm resistor and 4.7 yF
capacitor are used to filter the rectified audio
supplied through the indicator LED from the
collectors of the Darlington pair.

The resulting rectified and filtered audio
1§ fed directly into the RI (Ring Indicator) pin
of the PC’s COMI port. The signal supplied
by the interface isn’t the sharp-edged digital
signal you might expect a computer to re-
quire. Rather, the signal at the RI pin has
artifacts of the audio signal from which it is
derived. The RS-232 receiver inside the
COMI port has excellent switching charac-
teristics and does a good job of cleaning up
the signal for the PC.

In order to prevent RFI from the PC from
entering your receiver via the interface, ca-
pacitors C4 and CS5 should be installed right
in the female COM port connector. Make
sure that the capacitor leads have some
“*spaghetti’’ nonconductive tubing to prevent
internal shorts in the connector. You can gain
additional RFI attenuation by using a large

ferrite toroid core as an RF choke on the
interface cable. Simply thread the cable



through the toroid as many times as possible.
The toroid should be positioned as close to the
PC end of the cable as practical.

Raw Speed versus Sophistication

You can automate the process of copying
CW at several different levels. To gain a
perspective of this task, let’s look at the in-
ventory of skills various levels of CW opera-
tors possess.

Experienced CW operators are often regu-
lar members of CW traffic nets. Able to copy
more than 35 wpm for sustained periods, they
copy complete words and sometimes entire
phrases. They can copy signals imperceptible
to the untrained ear, even through moderate
QRM and QRN. Almost as important as their
ability to copy the information is their ability
to reconstruct what was lost in the process of
communication. Because they have trained
their minds to semi-consciously copy code
through aural pattern recognition, their con-
scious minds are free to make judgments on
the content of the message being received.
It’s this type of higher level language function
that let us make sense of the following sen-
tence: You c n stil re d this sent nce ev n hough
it s miss g lett rs.

A cybernetic version of the CW expert is
theoretically possible with today’s leading
edge digital signal processing and artificial
intelligence technology. Considerable re-
search is being expended on these types of
systems, particularly in the area of direct
voice interface to computers. As you might
expect, personal computers will have to take
yet another quantum leap in technology be-
fore they will have the resources to match this
challenge.

Short of having a large research budget and
the latest in processor hardware, we can still
write a very effective CW code copier pro-
gram for the PC. ROBO-COPY's practical
approach mimics the method employed by
beginners. Instead of recognizing patterns in
the incoming CW, this method sorts the sig-
nal into dits and dahs. Information on when a
character or word has been completed is
derived solely from the amount of time be-
tween message elements.

For humans, using this primitive approach
limits our copy speed to not much more than
5-7 wpm. Beyond that, the conscious mind is
not effective in measuring and assembling
finite events. While the computer is hopeless-
ly outclassed in virtually every other com-
parison with the human brain, it has no bio-
logical equal when it comes to making very
simple decisions very fast. This means that a
computer programmed to copy CW aditata
time is an entirely workable system...no
problems with speed, frustration or distrac-
tions.

Using ROBO-COPY

A typical session begins with the operator
logging his machine onto the drive and direc-
tory where ROBO-COPY is stored. Simply
enter ROBO, then press ENTER or RETURN. A
few seconds later the main screen should be
displayed. Check to make sure that the inter-
face is turned on and is connected to COMI.
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Figure 1. The ROBO-COPY interface.

The receiver should be in CW Mode, with
the CW filter IN and the AGC control in the
FAST position. Try tuning in a Q5 CW sta-
tion, then reduce the RF gain to the MINI-
MUM needed to maintain solid copy. In-
crease the audio gain until the interface
indicator LED blinks distinctly in sync with
the audio. (RTTY sounds somewhat like high
speed CW, but its coding and modulation
schemes are different. ROBO-COPY does
not copy any mode other than Morse CW.)

The screen should now be displaying the
incoming code. For very fast or very slow
code, one or two wrong characters may be
displayed while changing its internal copy
parameters.

One of the most common modifications to
the nominal reception parameters is to change
the letter timing. Although the recommended
space between letters is three dits long, hams
frequently shorten this time to as little as one
and one-half dits long. The program boots up
with the letter timing set at 1.7 dits, which
gives the 3-dit spacing adequate margin.
Some contesters and hams trying to sound
fast tend to rush their timing and thus run
their letters together, This practice is so com-
mon that I thought, despite comprehensive
diagnostics, that there was a bug in the soft-
ware. However, after a nearly perfect copy
session with WIAW, it was proven that the
timing was accurate.

The following sentence is an example of
copy with short inter-character timing:
““NAME 5 *C* ## (It should read:
“NAME IS RICK. QTH").

The telltale signs here are the presence of
the error characters # (overrun) and * (invalid
character). The overrun occurs when a few

shorter letters combine into one letter over
eight marks long. This concatenation of
shorter letters can also result in invalid char-
acter combinations as well. Sometimes a
number will be displayed when two letters
falsely combine. For example, when the
spacing between letters is too short, the word
o | (7R ) can be mistaken for the number
e g B

To adjust for this shortened timing, simply
press the letter L (all commands can be either
upper or lower case) and then press the **-""
(minus or hyphen) key. The letter timing will
decrease by 0.1 dit each time the **-"" key is
pressed. Once the correct timing has been
achieved, the copy will become more read-
able.

If Letter timing is too short, letters will
decompose into E’s and T’s corresponding to
dits and dahs. The phrase SOS will appear as
EEETTTEEE. Lengthen Letter timing by
pressing L followed by the appropriate num-
ber of *“+'* (plus) key entries.

Misadjustment in the Word timing is more
obvious. When lettersruntogetherlikethis ,
simply decrease word timing by pressing W
followed by a **-** (minus or hyphen key).
Word timing decreases by 0.5 dits for each
time the **-"" key is pressed.

Iftherearetoomanyspacesbetween
letters, increase Word timing by first select-
ing W followed by **+" (plus key) entries.

Just as you can change the Letter and Word
timing to suit the timing of an individual’s
style, you can modify the Filter for different
noise levels. The normal setting for the Filter
is MEDium. This setting offers the best noise
immunity without compromising speed. The
LLOW setting is best for high speed code re-

continued onp. 51
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Figure 2. ROBO-COPY uses the deviation from an average value to distinguish between dits

and dahs.
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2MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220
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noise preamp remarkably improves recep-

tions. Ramsey Electronics has sold thou-
sands of 2 mtr amp kits but now, we offer
completely wired and tested 2 mir as well 220
MHz units. Both have all the teatures of the
high priced boosters at a fraction of the cost

PA-102 MTR POWER BOOSTER (10 X power gain|

Fully wired & tested .

PA-20 220 MHz POWER BOBSTER (2 X power gain)
Fuily wired & tested.
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RAMSEY ELECTRONICS
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! Resular SALE IC ??SA 25.-. 2m ?MrSSBHEW w/ps... 1299.00 1129
Hi pment y eguiar IC-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-765 Xcvr/ps/keyer/auto tuner...... 3149.00 2699 IC-475A 25w 440 FM/SSB/CW w/ps  1399.00 1199
. ’ IC-475H 100w 440 FM/SSB/CW (Spee) 1599.00 1269

IC-575A 25w 6/10m xcvr/ps (Special)1399.00 1099
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= IC ﬂEATf’Hl h Power 409.00 349%
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IC-4GAT 440MHz, TTP 449.00 389
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' limited Offer!.. FREE BP-82 external 7.2V @
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' . 3%
PS-35 Intemalpower suppy...... 21300 199% | G 30204 43 m/35w 440 AW/TTF 639,00 599 FL44A 538 fter (2n e 17800159
FL.52A 500 Hz CW filter (2nd IF).... 11500 109% | IC-1200A 10w 1.2GHz FM.... (Clessout) 699.00 549* | £y 330 voice synthesizer ............ 59.00
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0 Aot ant i (Spail) 46500 3759 | 1G-970H 5 2430 Wz tnscoiver 314900 260
a y } §1) || .
IC-726  10-band scur/6m/.5-30MHz e 129900 1129 | 7™ P00 Erds Regular _ Sale
Regular SALE | aH.32 2m/440 Dual Band mobile ant 3900

1C-2KL HE Sold State amp w/ps. éggggg 1999 | AHB-32 Trunklip mount............. 35.00 e s ]
IC-4KL HF 1KW out s/s amp w/ D‘i """ Larsen PO-K Roof mount ............. 23.00 ; H7-2CH7 all-mode revr ... 5459.00 4699
EX-627 HF auto. ant. selector (Special) 315.00 269% Larsen PO-TLM Trunk-lip mount..... 24.70 ReUOR S RHESS 2 o

Eo-13 200 e Aerne! QONCE SUPPY - vo.. L LE"SE“ PO-MM Magnetic mount..... 28.75 Due to the size of the ICOM product line, some
PS-30 Systems p/s w/cord, 6-pin plug  349.00 313+ Regular Sale | accessory items are not listed. If you have a question,
SP-3 External Speaker ........ iy fiaviadiy 69.00 RF' 1510 2m 25w repeater .............. 1849.00 1649 | please call. Prices subject to change without notice.
SP-7 Small external speaker ............ 2199 RP-4020 440MHz 25w repeater . 2299.00 1999

CR-b4 High stab. ref. xtal, 751A, etc ... 7900 ] Tnp Trades !. WE"“ take yﬂur
SM-& Desk mIEfDDhDHEf ........ ersasanns 47.95 _ Clean Late Model gear & frade
SM-8 Desk mic - two cables, scan ...... 89.00 COM Eaui t
AT-100 100W 8-band auto. ant. tuner... 44500 389% towards New | quipment.

AT-500 500W 9-band auto. ant tuner ... 589.00 519%
AH-2 8-band tuner w/mount & whip .... 758.00 689%
AH-2A Ant tuner system, only .. fgptwifi 559.00 469%

Write or Call for our Quote Today!
GC-5 World clock.........cc.... (Special) 9195 69%

Use your
CHEyDIT | ‘ AES* * (Qver 33 Years in Amateur Radio
Accessories for IC-765, 781, 725 @ CALL for Prices CARD 4~ HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3
- Toll Free in Wisconsin: 1-800-242-5195
Order Toll Free: 1-800-558-041 ot

AMATEUR ELECTRONIG SUPPLY.

5710 W. Good Hope Road: Milwaukee, WI 53223 @ Phone (414) 358-0333

AES® BRANCH STORES Assocuate Store

WICKLIFFE, Ohio 44092 ORLANDO. Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON G_UHHUHI[‘:ATIUHS
Phone (216) 585-7388 Phone (407) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Hllwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Outside ) _800.321-3594 2U'si%e1_800-327-1917 No Nationwide WATS feas 1-800-634-6227 fiinois 1-800-621-5802




An Easy to Make

Number 10 on your Feedback card

2 Meter Antenna

Make a strong J-Pole from an old TV antenna.

M y new 2 meter rig, just purchased at a
swap meet, needed an antenna. |

wanted something that 1 could put on top of
the 30-foot mast that supports my inverted
vee's. I first considered a ground plane with a
%A whip, but then I came across an old TV
antenna with a folded driven element. | im-
mediately saw a J-pole, already made except
for cutting out and mounting!

The J-Pole

This version of a J-Pole antenna will with-
stand wind and weather. And, since the J-
Pole does not require a ground plane, it's
casy to make.

The design criteria is taken directly from
the ARRL Antenna Book, 14th Edition. The
antenna itself is literally a junk box design. 1
did not have to buy anything to build it—it is
made from an old TV antenna having a folded
driven element. (See Figure 1.) The metal is
¥-inch aluminum tubing and since the driven
element is folded, the loop part of the **J™" is
alrcady formed. [Ed. Note: If an old TV
antenna is unavailable, you can purchase an
inexpensive FM antenna with appropriate
folded elements from Radio Shack—part#
15-1639. Although it will be much heavier,

the *°J"" can also be made from a length of

3/8" copper tubing available from most hard-
ware or building supply stores. Bend the tub-
ing around a 2% pipe to form the *'J"
loop.] Measure 19 inches from the loop to-
wards the insulator and cut the tubing with a
hacksaw. The long side should be 57 inches
(3 x 19). You will likely find that you do not
have 57 inches on that side. You must cut
the tubing close to the other loop but in
the straight portion of the metal. Cut a piece
from some other element and splice the
longer piece to make up 57 inches. There
are some square sections coupling the straight
clements to the main mast section and these
can be used to couple the sections together.
In my antenna, | welded the extension on
to give a smoother appearance. You could
also lap the extension over the main section
and clamp them together with a small stain-
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by Art Williams AASKB
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Figure |. Use an old TV antenna with a folded
driven element.
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Figure 2. Tubing dimensions.

less hose clamp. Doing it this way allows you
to experiment with the length of the main
clement.

The next step is 1o make the mount. You
need only a piece of PVC water pipe. I used a
picce of %-inch 200 PSI pipe with a matching
“T™", but you could use schedule 40 or the
gray clectrical type. Some building supply
stores sell PVC in two-foot lengths, which
should be more than enough for the mount. 1
used an eight-inch piece for my horizontal
mounting block. | began by drilling two ¥%-
inch holes through the tube, the first about
one inch from an end, and the second exactly
two inches from the first, measured center-
to-center. Yours could be slightly different
depending on the separation of the short and
long legs ol the *°J."" You are going to ship the
PVC tube over the two stubs, so the holes
need to be exactly the same distance apart as
the center of the stubs. Of course. the two
¥%-inch holes must be in line. A drill press is
very handy for doing this but you can manage
with a hand drill if you are careful.

Now slip the PVC tube over the long leg
first and work it down to where you can slip

the short leg through the other hole. It makes
no difference which hole you start with. If
you want the long leg toward the center of
your mast, put it through the hole farthest
from the end. This, of course, means that the
short leg will come up through the hole clos-
est to the end. Push the legs through to where
about half of the short length is above the
PVC tube. You can vary this; it’s a matter of
looks only.

Next, push the end of the PVC tube into
the**T"", as shown in Figure 3. Be sure to
align the bottom of the **T"" with the **J”
pole. You can use PVC cement to secure
these together or you can drill a couple of
holes through the two and put in sclf-tapping
sheet-metal screws.

You are now ready to mount the *“T"" in the
top of your mast. You may find in your case
that you want to put a piece of PVC tubing in
the bottom of the *“T"" and secure that to your
mast. You could, for instance, put a foot or
so on the bottom and then clamp that to a
steel mast with hose clamps. If you do it
that way, put something in the center of
the bottom piece so you don’t crush the PVC
with the clamps. In my case, | was able to
mount the **T"" directly into the top of my
30-foot push-up mast. 1 first cut cross slots in
the top of the mast, down about one inch. |
next slipped a stainless steel hose clamp over
the end of the mast and then worked the
bottom of the **T"" into the mast. Tightening
up the hose clamp, causing the end of the mast
to squeeze in around the **T"", completed the
mounting.

Now you will need two *-inch clamps to
connect the coax to the legs of the**]"" pole.
I made mine out of scrap strips of alumi-
num, about ¥%-inch wide and two inches
long. I bent them around a scrap piece of
tubing and squeezed the ends down with
a pair of vice grip pliers. Then I dnlled a
hole through the flats for # 6 machine screws.
Keep in mind that you want the clamps to
be tight when you secure them but you also
want to be able to loosen them to adjust for
best SWR. Continued on page 67



GAP Airwaves expands its Service
fo Include 2m and 6m with the

CHALLENGER DX-V & DX-VI

Unique Multiband Antennas that Utilize the Patented
GAP Elevated Launch Technology

The Revolution in Antenna Design

That. . . but has NO!'!
* Launches RF from an *Traps
elevated GAP = = :
s Eliminates earth loss il ol + Coils
* Comes pre-tuned, *Transformers
No adjustments necessary \ "
* Uses 3 short radials @ 25 feet A “"E“ ! Baluns
¢ Assembles in less than : \!L: g oResistors

30 minutes i 155N
*Is self supporting widrop in / \ *0r Base Insulators

ground mount and is 31 feet high

Challenger DX-VI $219*

Total bandwidth on
40, 20, 15, 12, 10, 6, 2 meters
130 KHz on 80 meters

Challenger DX-V $199*

Total bandwidth on
40, 20, 15, 10, 6, 2 meters
80 KHz on 80 meters

Best of all the ENTIRE antenna is always active!'!

GAP
To Order Call—(407) 388-2905 ANTENNA PRODUCTS
— ) *Plus shipping and handling | 6010—Bldg J
[“”"T"“‘ Florida residents add 6% tax N. Old Dixie Highway

Vero Beach FL 32967
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Solar Car Race

Searching for an alternative.

by Bill Brown WB8SELK

S ince the invention of the mo-
torcar, the desire to achieve
peak performance has been one of
the main challenges among auto-
motive engineers and designers.
The car race has been one of the
most instrumental ways to push
technology to the limit and help
spur some real progress 1n automo-
bile design. Most of this effort has
been put into improving the gas-
guzzling combustion engine. There
1s an alternative.

Schools across the nation have
been experimenting with solar-
powered vehicles. Recent advances in the
efficiency of solar cells, electric motors and
drag-efficient vehicles have made the practi-
cal solar-powered car a near reality! Many of
these schools need actual road test data to

-."' .| s ¥ : L.II_-:I

Photo B, The MIT Solectria solar racer (win-
ner of the racing category).

continue with their research. What better way
than to pit their car against the designs from
other schools in a solar car race!

To this end, the Northeast Solar Energy
Association organized the second annual
American Tour de Sol race. The objectives
of the five-day race from Montpelier, Ver-
mont, to Boston, Massachusetts, were to: 1.
Promote solar energy and electric vehicles;
2. Provide a vision of future transportation
and solar energy use; and 3. Provide a chal-
lenging design problem for engineering stu-
dents.

Most of these vehicles were capable of
traveling at road speeds over 50 mph and over
a 50-mile range. The practical solar-powered
commuter car 1S almost here! Since these are
experimental vehicles being pushed to the
limit over a 234-mile course, breakdowns can
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Photo A. ConVal HS "'Sol Survivor ' solar car.

and offen do occur. Maintenance crews from
the various teams needed to know where to
respond to help out their entry. Occasionally,
some of the cars needed to be towed to the
finish line as well. In order for the race direc-
tor to keep track of each vehicle and its pro-
gress, a massive communications etfort was
necessary.,

Hams to the Rescue

Hams from three states and several differ-
ent radio clubs responded to the challenge!
Each day the cars set out on a 30-60-mile
course. Hams would set up at checkpoints
along the route and report the cars’ progress
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Photo C. Daryl WBIDXN operating from the
Lake Massabesic checkpoint.

to the race director. Each day of the race, the
next radio club or group down the line took
over for their area.

Fifteen solar vehicles started the race from
Montpelier, Vermont. Six members of the
Central Vermont Amateur Radio Club ush-
ered the racers on their first day as they head-

Number 11 on your Feedback card

ed towards New Hampshire. Bob
WBIAJG was instrumental in or-
ganizing the first-day effort and

helped locate any stragglers near
the end of the day. Due to the dis-
tances covered and the mountain-
ous terrain, three 2 meter repeaters
were used to coordinate the effort.
Once in New Hampshire, the

_ NHARA (New Hampshire Ama-
%« | teur Radio Association) took over.
Trials The NHARA 1s a public service
—=  organization which draws on the
resources of various New Hamp-

shire radio clubs to cover large
events like this one. Daryl WB1DXN orga-
nized the first leg of the race into New Hamp-
shire and the cars’ arrival in the state capital
of Concord, with the aid of a dozen volun-

teers. Coordination was done on the Hanover

Photo D. Michele Cabana KAISOA reports
the position of a breakdown.

repeater with Cal WA IWOK operating as net
control.

One of the longer legs of the race was from
Concord, New Hampshire, to Lowell, Mas-
sachusetts. Members of the Interstate Re-
peater Society (IRS) teamed up to establish 15
checkpoints with a couple of roving mobiles.
Daryl WBIDXN and Chick KC10X kept the
race director updated at the midway point at

Lake Massabesic. Warren WB1HBB operat-
ed as net control from his home. Repeaters in

Concord and Derry, New Hampshire, and
Lowell, Massachusetts, were used to coordi-
nate the whole effort. At this stage of the race
at least three of the solar cars broke down.
Some of them had to be towed to the finish
line.

None of the solar cars broke down during
the final leg of the race. The communications




Photo E. The solar bike. (Photo courtesy of
Warren WBIHBB and Donna KAIRWZ.)

effort was organized by Bob WAIIDA
who enlisted ten members of the Amateur
Radio Support Team. Each Support Team
mobile travelled along behind two of the solar
racers to help bring them in to cross the finish
line at Tufts University in Medford, Massa-
chusetts.

I watched with fascination, during the
fourth day of the race, from the starting point
at Concord. All of the entries were engineer-
ing marvels. However, three of these really
attracted my attention. I loved the name of the
car entered by Delta College. .. "S-CAR-
GO’ (Solar Car Go). Another enthusiastic
entry was from ConVal High School [Ed.
Note: Just down the road from 73!] The stu-
dents from ConVal proved that you don’t
have to have the backing of a university or
college to make it through a grueling race
such as this. Their vehicle, ‘“Sol Survivor,™
lived up to its name and came in fourth in its
category! Finally, one of the most unique
vehicles was the solar-powered bicycle op-
erated by Team Rosebud. The rider had a
solar panel strapped to his back which ran a
small electric motor attached to his wheel.
Hmmm. . .Maybe next year I'll bring my
solar-powered skateboard!

The Contenders

Champlain College
ConVal High School
Delta College
Dartmouth College
MIT
Solectria Corp.

New Hampshire Technical Institute
University of Lowell
University of California, Irvine
Solar Car Corp.
Sundriver, Inc.

Team Rosebud
Tufts University

Next year’s race is scheduled to run
from Albany NY to Boston MA. For more
information contact the Northeast Solar
Energy Association, 23 Ames St., Green-
field MA 01301. Phone: (413) 774-6051.

CALL 913-381-5900°
- FAX 91 3-64‘3-3020_

ASSOCIATED RADIO

8012 CONSER BOX 4327
E)VEHLAND PAFH'( KANSAS 56294
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Flash! The RC-96 Repeater Controller two year warranty now

includes lightning coverage.

The '96 is tough. A three-terminal
gas discharge tube across the phone
line and transient supressors on
each input and output signal stop
lightning from taking your system
down. The '96 is so well protected
that its proven performance in the
field allows us to offer two year
warranty coverage which includes
damage caused by lightning!

You'll hear thunderous applause
when you install a '96 controller on
your repeater. Remote programming
will let you easily make changes to
vour repeater from anywhere with-
out a trip to the hill. Change codes,
autodial numbers, ID and tail
messages and more, with reliable
storage in E2PROM memory.

Your users will be thunderstruck by
the outstanding patch and auto-
dialer, with room for 200 phone
numbers. The talking S-meter will
let them check their signal strength
into the repeater. Remote base
support for up to six bands allows
linking your repeater to others. Plus
support for pocket pagers and a
bulletin board.

Your technical crew will light up
when they see the built-in keypad
and indicators. And the ease of
hookup with shielded DIN cables.
With pots and DIP switches easily
accessible at the rear of the unit.

Rugged, capable, easy to hook up.
The RC-96 Repeater Controller - an
enlightening experience for your
repeater.

advanced
computer
controls, IncC.

2356 Walsh Avenue, Santa Clara, CA 95051 (408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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/3 Review

by Richard Morrow KSCNF

GAP DX-VI
Multiband

Vertical

Unique antenna = super DX.

GAP Antenna Products
6010 Bldg. J

N. Old Dixie Highway
Vero Beach FL 32967
Tel. (407) 778-3728
Price Class: $220

s soon as | received the GAP DX-VI cour-
tesy of UPS, | hastened to open the box
and get the antenna up. But it rained for three
days, starting the instant | popped off the first
staple. After the monsoon subsided, | assem-
bled the 31.5-foot high antenna on the drive-
way (see Photo A), which took about an hour
and a half—more than just the thirty minutes
called for in the instructions. | found the anten-
na to be well-built, and manufactured of high
grade tubing and stainless steel hardware.
George KK4CW, who dreamed this antenna
up, informed me that a better instruction man-
ual will be out shortly. If you take your time and
don't have to fight mosquitos, you should be
able to put the antenna together in about 45

minutes to an hour, or even less. Study the -

diagrams and sketches carefully first, read the
directions and follow them, and you will have
no problems. To keep track of the elements,
you might also want to mark each section with
a marker.

All sheet metal screws and washers come
packaged in a Ziploc plastic bag with a nut
driver. However, | would advise you to use
either a power screwdriver or socket wrench,
as you can wear out your hands screwing the
antenna together. Be careful to get all the
screw holes aligned. To slow down corrosion, |
also advise an application of weatherproof
coating on each screw and electrical connec-
tion, especially if you live near the ocean or in
a place where it rains a lot.

Installation

As soon as you have the antenna correctly
assembled, you need to put the base section
in place. The instructions call for mounting the
base section in concrete. | didn't have any
concrete, so | used a spare brick. | pounded it
into the mud as deep as | could. Crude, but it
worked. If you resort to the "“pound in the
ground" method, put a board over the base
section to keep from mangling the top end.

Once the base section is installed and sta-
ble, the next step is to raise the antenna into
position on the base section. Follow the in-
structions, and get some help—unless you
are built like me, a beer barrel with legs. It's an
easy installation with two people, but with just
one person the antenna can get away from
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you and could cause some grief. Be sure to
watch out for power lines, too.

Aithough the antenna is self-supporting, you
might consider using insulated guy ropes. Wind
can do funny things when you least expect it.

The GAP DX-VI has NO base insulator or
coils. This is just one of the things that makes
this antenna different from a regular vertical
antenna.

Rising Above it All

The 36-ohm base impedance of a normal
vertical antenna has to be matched to the
50-ohm transmission line with a matching net-
work. Resistance in the coil of the matching
network increases loss. If you use a capacitive
matching network, capacitive loss to ground
increases at the feedpoint. This means that
some of your transmitted power is going to
ground currents due to capacitive coupling,
instead of into the air, where it should be
going.

The GAP antenna's feedpoint is located
about 16 feet above the ground. Why? By
raising the feedpoint above ground, the cou-
pling to ground is reduced to an absolute mini-
mum, and so is that nasty capacitive coupling.
More of your signal gets into the air. This
works because, if you go up the antenna from
the base, measuring resistance, you will find a
point at which the resistance is 50 ohms.

Sixteen feet above ground is also above
most RF-absorbing items, like hurricane
fences and cars. And the chance of base-load-
ing passing dogs is nonexistent. Other factors
that can affect feedpoint resistance in other
antennas, such as soil condition and ground
moisture, do not seem to affect the GAP an-
tenna at all. As a matter of fact, | was on the air
recently during a very heavy rain, and the
SWR didn’t change, unlike other verticals |
have used.

No Tuning? No Radials?

Ancther very good thing about the GAP anten-
nais that you don’t have to tune it. It comes out
of the box tuned. Also, you don’t need radials.

To work 75/40 meters, you need three 25-
foot long counterpoise wires (insulated) to
make the antenna longer on the two lower
bands. If you cut a foot off the counterpoise

Number 12 on your Feedback card

Lo : : rd
Photo A. The GAP DX-VI, assembled and
ready to install.

wires, the current node on 40 meters moves
higher up the antenna, cutting losses on that
band. | verified this with the old florescent light
bulb trick—I| waved a small fluorescent bulb
up and down the antenna to see where it was
most brilliant. Not very scientific, but it works.
Just be sure a nonham doesn't see you, as
you could end up under a net.

Counterpoise wires for 40 meters usually
have to be about 32 feet long, but not with the
GAP. If you don't operate on the lower bands,
you don’t need the counterpoise wires; | veri-
fied this by removing the wires. They didn't
make any difference at all on 20-10 meters.

The entire antenna radiates on all bands.
An antenna that radiates over its entire 31.5-
foot length on each band is a lot more efficient
than one that radiates from a different part for



each band. The capture and radiating areas
are greatly increased on the higher bands.

Iinto The Fray

On 75 meters, the GAP was compared o a
monoband antenna designed by Ted Hart
W5QJR. On 75 meter European DX, both an-
tennas do very well, with the QJR antenna
about 2 S-units above the GAP. Keep in mind
that the QJR antenna was cut for ONE band
and has maximum efficiency on 75 meters.
The GAP was much closer to the fence and
some other items that didn’t help it do as well
on 75. Still, it did much better than other an-
tennas |'ve used on this band. Bandwidth on
75 meters was an impressive 150 kHz for a
good SWR. [Ed. Note: An interchangeable
tuning cap mounts on the top of the antenna
which determines the resonant frequency on
75 meters. The GAP can be ordered centered
on 3.6, 3.7, 3.8, 3.9 MHz or a custom frequen-
cy of your choice. |

Forty meters was just fine, and | made
enough contacts during the day to tell me
that the antenna would do well at night when
Europe would start rolling in. Sure enough,
the shortwave broadcast stations came in
like thunder. On the low end of 40, | heard
many stations, both SSB and CW from EA3 to
YO3. There were a lot of UA stations, and |
heard a call I'd never heard before—UZ1. |
missed the rest of the call due to the ensuing
pileup. The old Mosley V4-6 never worked this
good.

On 20 meters, using just 32 watts PEP |
managed to maintain a QSO with VK2FA in
Newcastle for about 25 minutes. Brian was
coming in between S6-7, and | was on the
order of S2-5. | never missed a word.

| made several more contacts, and | was
satisfied that this is a real DX antenna. | tuned
around and heard signals from all over the
globe. OEBMKG was running 20-30 over until
the gray line passed his location and the sun
came up. GB2SDD was running 10 over, and
had a pileup going. It was really surprising to
hear so many signals under what could be
called dead band conditions.

20 meter CW was the same story, lots of
weak but readable DX stations. | heard a flock
of calls from the Soviet Union and other parts
of the world that | did not recognize. | finally
went to sleep about 2:30 a.m., thinking that if
my QTH was in a better location, the GAP
would be the answer to a poor DX Hound's
prayers. | live in what some hams call an RF
sponge—my house is surrounded by power
lines, TV cables, a shopping center, and a
large dairy processing plant.

Operation on 15/10 revealed the same
thing. All sorts of DX was coming in, and |
made enough contacts to prove to me that the
GAP antenna is an excellent DX antenna. |
was not able to operate the WARC bands, as
the age of my rigs rules that out.

Further observation revealed that the an-
tenna is much quieter than the other verticals
I've used. | didn't hear any ignition noise on
10, even though there is a major freeway
about a mile from the house and a very busy
major throughfare less than 300 feet from my
front door.

Photo B. The feedpoint, 16 feet above the
ground, circumvents the need for an imped-
ance maitching network.

Impressions

Usually, broadband antennas are not very
efficient, but this one is. Since the antenna is
ground independent, all you need for 75/40 is
the three counterpoise wires, as mentioned,
which you can string in any manner as long as
they do not double back on themselves or
cross each other.

If you do any shortwave listening or other
monitoring in the 3.5-30 MHz range, this an-
tenna will perform very well.

This would be a good antenna for portable
use. Since it doesn’'t have to be tuned, set-up
would be easier. You'd need a stout carrier for
rough handling, but you could make one out of
heavy PVC. Alsoit's a good idea to bring along
a friend to help lift it into position.

Since it is a vertical, the GAP DX-VI will not
do as well as a dipole for close-in work (under
800-1000 miles or so), but it will do better than
a dipole for QSOs over 1000 miles away. It
works on 2 meters, too!

The GAP antenna performed a lot better
than others I've used. If | could have only one
antenna, | would definitely rather have this
one. The lack of lossy coils, and the coverage
of a very wide part of 75 meters by an all-band
vertical, impressed me more than a little! |55

Richard Morrow KS5CNF, 1706 Melisa Lane,
Corpus Christi TX 78412,
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IC-3S AT | Call$
IC-25 A} : Call s
IC-4S A 9. Calls |

IC-4BA FM Mobfle ¥ _ Wy Calls

e Calls
489.00 Calls
629.95 Call§

IC-4GAT New 6w HT
IC-3BA 25w FM Xcwr
IC-224 OcmH

SRV

Ly
D CORPORATION

Alinco Larsen

Astron Hustler
Butternut Lakeview
ARRL AEA
Kantronics MFJ

Sony Cushcraft
Bencher Vibroplex

Plus more ... Thanks for your support.

3
o
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s

CIRCLE 332 ON READER SERVICE CARD
73 Amateur Radio » Oclober, 1990 37



Number 13 on your Feedback card

Service Survey Wrap-Up

Plus—where to get your old rig fixed.

n the last six months we’ve taken an inside

look at the factory repair service of Ken-
wood, Yaesu, ICOM, Ten-Tec, and Alinco.
Visiting these companies and learning about
what it takes to get your set fixed quickly and
completely was an eye-opener. Although
each company is unique in its approach to the
repair of amateur radio equipment, this six-
month survey reveals that the leading manu-
facturers of amateur radio equipment agree
unanimously on the following points:

Manufacturer to Ham

1. IMPROVE YOUR CORRESPON-
DENCE. The amateur radio ser-
vice centers want precise details
about the radio’s problem. Simply
taping a ‘‘doesn’t work’’ note to
the top of the radio is not enough.
Give a clear description of what the
problem is, whether it is continu-
ous or intermittent, any identifiable
conditions under which the prob-
lem occurs, the length of time
you've had the problem, and any
other history that might be rele-
vant. This information will help the
technician repair your equipment
more guickly and for good.

Better yet, copy and fill out the
““‘Amateur Radio Equipment Re-
pair Request’” form that’s in the
March 1990 issue of 73. If you
don’t have this issue, you can order
it. If you only want a copy of the

by Gordon West WBG6NOA

Hal Guretzky K6DPZ of Land Air Com-
munications suggests that you do NOT label
your package ‘‘electronic equipment,’’
“*ham radio gear,”” or anything similar.
Occasionally, such boxes disappear. If you
wish to write something on the box,
FRAGILE will do.

3. NO ACCESSORIES, PLEASE. ‘‘But
I didn’t get my little rubber duckie antenna
back!"" This is a common complaint. Some-
where out there in the radio world there must
be some technicians with the largest supply of
rubber duckies on Earth. It’s easy to forget
that you shouldn’t send a radio back with

Photo A. The test benches at Land Air Communications are
equipped to repair the latest as well as the oldest rigs.

form, call or write 73 Magazine
and ask for one.

2, PACK IT BETTER. Be-
cause of poor packaging, many ra-
dios are damaged while on their
way to the service facility to be
repaired. This compounds the ser-
vice problem. You may have sent
the radio in for a new volume con-
trol pot, but when it arrived, it also
needed a whole new circuit board.
Like me, you probably threw the
original boxes away a month or two
after you bought your rig, but you
can still take it to a professional
packaging and shipping service.
Let a professional bundle it up and
ship it out, insured.
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everything that came with it. But battery
packs, rubber duckies, jack rubber plugs,
straps, and similar items, can get separated
from the radio during repair.

4. BETTER PHONE NUMBERS. Many
times the service manager or bench techni-
cian may need to call you during the day
to ask a question about your equipment. Be
sure to leave your best daytime phone num-
ber for them to get in touch with you, Since
most technicians don’t work at night, your
home phone 1s usually not a good choice.
Don’t think for a second that they're going
to call you at home on Saturday or Sunday,
either.

5. BE TRUTHFUL. If some-
one accidentally spilled a martini
in your TS-950, include this in
your letter requesting service.
Chances are the technician will
find the olive anyway—but it may
take longer. If you try to cam-
ouflage the cause of the problem
with an excuse, the technician may
look for the problem in the wrong
place, delaying the repair and in-
creasing the chance of an incom-
plete reparr.

Ham to Manufacturer

But wait a minute, Mr. Manu-
facturer/Service Center; hams are
also in complete agreement on
some points that you may need to
ponder:

Photo B. Hal Guretzky K6DPZ says it on his license plate.

1. AMORE COMPLETE RE-
PAIR. Many readers wrote that
only one or two out of four or five
problems were completely re-
paired. Fixing the obvious is easy.
Technicians should spend a few
more minutes reading over their
paperwork for other faults occur-
ring with the rig under repair. They
should also read over the cus-
tomer’s letter carefully.

2. BETTER REPAIR DOCU-
MENTATION. No ham likes to
get his handheld transceiver back
with a bill for $150 with little or no
explanation about what was done to

it. That much just to change a tiny
IN914 diode? Better back up big




GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNG-(*

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

if you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You

If you preferap hin—vanﬂlanrklt
repeater nu::uuidn‘tﬁnda
beﬂervaunﬂ'lanuurorlghal

REP-100 REPEATER

i Same fine rf modules as REP-200 but
could easily spend this much just for a controller. Wity COR4 Gontroler, - Can ada | ONLY S .'Ed59
As always, Hamtronics strives to give superb performance at autopatch, dtmf decoder, CTCSS, either E
modest cost! In this case, a premium repeater with versatile now or later. Kit only $675, w/t $975. FEATURES:

- Very low noise: 0.7dB vhf, 0.8dB uhf
« High gain: 13-20dB, dap-snds on freq
« Wide dynamic range - resist overload

« Stable: low-feedback dual-gate FET
*Specify tuning range: 26-30, 46-56, 137-150,
150-172, 210-230, 400-470, or 800-960 MHz.

¥ LNW-(*)
MINIATURE

GaAs FET
PREAMP

ONLY $24u $39 wired Yested

- GaAs FET Preamp similar to LNG,

umptdeagmdiurluw:mlmﬂ
Only S/8'W x 1-5B8°L x J4'H.

Easlry'muﬂsmmanymcﬁuu
*Specily ming range: 25-35 35-55, 55-80,
80-120, 120-150, 150-200, 200-270, or 400-500

LNS-(*)
IN-LINE PREAMP =
ONLY 579.&“, $99 wiredlested

« GaAs FET Preamp with features similar
f to LNG series, except automatically
lwﬂnhuummﬂnudurlnu transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets indl.

*Specily luning range: 120-175, 200-240, or
400-500 MHz.

computer control, autopatch, and many dtmf control features at
less than many r:hargra or a bare-bones repeater!

We don’t skimp on rf modules, either! Check the features on
R144 Receiver, for instance. GaAs FET front-end, helical
resonators, shar? crystal filters, hysteresis squeich.

We completely re-thought the whole idea of what a repeater
should be, tu gh'a the best features at the lowest cost.

ONLY $1295!

ACCESSORIES

COR-3 REPEATER CONTROLLER kit
Features adjustable tall & time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier ...............$49

CWID kit. Diode programmed any time
in the field, adjustable tone, speed, and

NEW COR-4kit. Complete COR and
CWID all on one board for easy con-
struction. CMOS logic for low power
consumption. Many new features.
EPROM programmed; specify call .. $99

4-;_&%’
)

|
L

« Available for the 10M, 6M, 2M, 220MHz, 440MHz, 902MHz ham bands.

FCC type accepted models also available for vhf and uhf commercial bands.

- Rugged exciter and PA, designed for continuous duty.,

« Power nmﬁut 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uhf or 802

- Accessory add-on PA's available with power levels up to 100W.

- Five cuurtasq beep types, including a pleasant multi-tone sequence,

« AUTOPATCH: sither open or closed access, toll-call restrict, auto-disconnect.

- Reverse Autopatch, two types: auto-answer or ring tone on the air.

- DTMF CONTROL: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra 4-digit owner password.

- Owner can inhibit autopatch or repeater, enable ei open- or closed-access
for repeater or autopatch, and enable toll calis, mpatnl'l kerchunk filter,
site alarm, aux rovr, and other options, nch.m EII'EITIEII circuits.

« The cwad message, dtmf command nwm'f
ters for cor and cwid timers and tones are bumed into the eprom at the factory.

NEW 7TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit. Adjustable
for any tone. Designed especially for
with remaote control

TD-2 TOUCH-TONE DECODER/CON-

« Cw speed and tone, coun beep and tail timers, and courtesy beep type can TROLLER kit Full 16 digits, with toll-call
all be changed at any ﬂnfgym—pasmd-mﬂddﬁﬁm restrictor, Wﬁbﬁﬂ Can twm 5 HELICAL RESONATOR
- Many built-in :ﬁagmﬂ-: & testing functions using microprocessor. PREAMPS
- Color coded led's indicate status of all major functions. Preamps with 3 or 4 section helical
- Welded ons for exciter, pa, receiver, and controller. PEM nuts for covers. resonators reduce intermod & cross-
- 3-1/2 aluminum rack panel, finished in eggshell white and black. band interference in critical a

- Auxiliary receiver input for independent control or cross linking repeaters.
There are many other features, oo numerous to mention. Request catalog for full details.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETFIY ETC.

FM E}[CITERS kits
$099 wit $169. 2W contin-

MODEL HRA-(*), $49 vhf, $94 uhtf,
r 142-150, 150-1862,

*Specily tuning ;
162-174, 213-233, 420-450, 450-470,

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse paich
& phone line remote control are std . $79

AP-2 SIMPLEX AUTOPATCH Timing

e B Simhobreounine Weels s oalad) RECEIVING
ComT nt & 1 bands. CONVERTERS

Low noise converters to receive vhf and
uhf bands on a 10M receiver. Choice
of kit with case & BNC jacks, kit with pcb
only, or wit unit in a case. Other models
available for other in/out & atv.
H’e?:uas:t catalog for complete listings.
ut avall: 136-138,
144-146, 145-147, 146-148, 220-222,
222-224; kit less case $39, kit w/case
$59, wit in case $89.
UHF input ranges avail: 432-434,
435-437; kit less case $49, kit w/case

- TAS51 for 10M, 6M, 2M,
150-174, 220MHz.

« TA451 for uhf.

» TA901 for 902-928MHz,
0.5W out (wit only, $169).

- VHF & UHF AMPLIFIERS.
For im, ssb, atv. O
from 10W to 100W. eral modeis, kits starting at $79.

FM RECEIVERS kits $139, w/t $189.
- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FETI’rrmt

MO-202 FSK DATA MODULATOR kit

Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,

end, 0.15uV sensitivityl Both crystal &
ceramic It fitsre pll.l:lw?mllnul " telemnetry Qear, BIC. ....iimcmicenes $39 gnsﬁﬁg'z:ﬂrjﬁga;:nﬁﬁh el to g
' - SK DEMODULATOR kit. For

selectivity: >100dB at +12kHz (best receive end of liNk. ........cimiviciminnns $39

available anywhere!) Fl -proct -

"i"as:"-"“iﬁ Sq”E"dE': ]E'f': u“ﬁ:d“f -"prd‘ . Eﬁmnﬂ EAMUDEIEITWAL 3 Lgl;HﬂsmtamLﬂw ! RANSMI ITING
. imil ot

R451 UHF FM RCVR, similar to consisting of new MO-96 lhhdﬁrlﬂ4 and CONVERTEHS

XV2 for vhf and XV4 for uhl. Models 10

special
FM Transmitters and Receivers. Inter-
convert 10M ssb, cw, fm, etc. to 6M, 2M,

face directly with most TNC's. Fast,
diode-swiiched PA's output 15 or S0W.
Call for more info on the right system for
your application!

- R901 902-928MHz FM RCVR.
Triple-conversion, GaAs FET front end.

- R76 ECONOMY FM RCVR for 10M, 6M, 2M, 220MHz, w/o helical res. or
afc. Kits $129.

- Weather satellite & AM aircraft recvrs aiso available.

OUR 27TH YEAR!

For complete info, call or write for FREE 40-page catalog. amlroni CS, Inc.

Order by mail, fax, or phone (answering machine off hrs).
Min. $3 S&H charge for first pound plus add'l weight & ins. 65 MOUL RD. - HILTON NY 14468-9535
Use VISA, Mastercard, check, or UPS C.0O.D. ($3 fee). Phone; 716-392-9430 -- FAX: 716-392-9420

Hamtranizs |8 & reglstefed trademark. Cogmright 1858, Hamironlon, Ing, Al dghts resensed,
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bills with details on what you're charging the
customer for.

3. KEEP ME INFORMED. Nothing is
more aggravating than not knowing whether
the factory received the rig or not, how long
it’s going to take to get it fixed, and an accu-
rate estimate of how much it will cost. When
the unit 1s received, every company should
immediately send a postcard to the customer,
indicating receipt of the equipment, with in-
structions on how to track the unit down for a
status check. The postcard should also state
the estimated time and cost of the repair. If
the unit is being shipped back to the customer
C.0.D., does C.O.D. mean cash or a
cashier’s check, or 15 a personal check OK?

Land Air Communications L.T.D.

Older sets may be fixed quickly if the parts
are still available and a technician takes a
special interest in the project. Orniginally, this
last service survey article was to include a
tour of the service center of G.E. Electronic
Services. Since last July, however, G.E. isno
longer repairing amatcur radio equipment,
new or old.

East Coast hams are luckier. Hal Guretzky
K6DPZ, owner of Land Air Communica-
tions, says, ~“We specialize in used equip-
ment, both sales and service.”” While |
haven't had a chance to personally inspect his
facility, I did receive letters from several
readers indicating that Land Air Communica-
tions fixed their equipment, which had been
pronounced dead by others.

Hal Guretzky has plenty of used gear
for sale, plus claborate test benches which
meet the requircments for a well-equipped
repair facility for the latest models of mi-
croprocessor-based ham transceivers, Says
Hal, **My formula tor repairs is: If the cost of
the repair 18 more than half of the used re-
placement cost, the customer will be in-
formed, and he has the option to have the rig
repaired or not. If he chooses not to, the only
charge is the cost of shipping the equipment
back to him, "’

Hal's reputation 1s known across the U.S.
Repairs come in from as far away as Cal-
ifornia. According to Hal, his license plate
says it all (see Photo B). For more informa-
tion, call or write Land Air Communications
at 95-15 108 St., Richmond Hill NY 11419.
Tel. (718) 847-3090, FAX (718) 849-8279,
Add them to your arsenal of independent
fixers.

That's it, folks. Half a year of exploring a
dreaded subject—radio failure and how to get
it fixed quickly. Hams are quite vocal about
the kind of repair service they get from manu-
facturers and service centers. While the ma-
jor manufacturers provide good service,
turnaround time may vary with a shortage of
qualified technicians. And as Wayne Green
has pointed out so aptly in his editorials, good
service technicians are getting harder and
harder to find.

Do your part to get good scrvice. State vour
problem clearly. pack your rig up well. ship it
out right away, and chances are you'll get
your rig repaired in a reasonable amount of

ume. 5
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Kit,

antenna load @ 100 MPH, $1974.95.

ST Oy 17 Wile [OwWe e 0kg 2% alove $1670.95
HAZER 2 for Ronn 25wy Uty aum 1250 It wing I 32495
HAFER 3 for Bohn 25-50d alum B =g T wand oad 23295
HATER 4 for Romn 25-hwy gav st 16 '@ 't wind 1) 30395
TE-25 B3l thwust Deswg, 715" max mast dia 7495
WEW NEW NE W Wi a W MEw

AR 8 Tt e o Bre S 1D 0 i e Rl B&2 00
HATER W= Traey Syten for B 340 1w ipad

Satisfaction guaranteed Call today and order
by Visa, M/C or mail check. Immediate delivery.

Glen Martin Engineering, Inc.

njoy NEVER .
CLIMBING |
YOUR TOWER

AGAIN

Are you too scared or too oid to cmb? Never
climb again with this tower and elevator tram
system. Voyager towsrs are 13 and 18 inch
trianguilar structures stackabie to any height in 7
1/2, 8 3/4' or 10 secticn lengths. Easy to install
hinge base, walk up erection. Next plumb tower
with levaling bolts in base Mount rotor and arge
heavy beams on Hazer tram and with one hand
winch © top of tower for normal operating
position. Safety lock system operates while raksing
or lowering At [ast 3 cheap, convenient and safe
way to install and maintain your beam. Ths 5 a
deluxe tower system that you CGan enioy today

SPECIAL TOWER PACKAGE: 50 ft han by 187
face tower kit, concrete footing section, hinged
base, HAZER kit, Phillystran guy wires, turnbuckies,
earthiscrew anchors, 10" mast, thrust bearing, tool

ground rod and clamp, rated at 15 Q. ft

R R R R TR R TR T A i T R R R R R i e e . T T

Dept. A

RR 3, Box 322,

Boonville, MO 65233 >

31 6-832-2734 @. MARTIN ENGINEERING

FAX: 816-882-7200
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‘j?’ Packet-PLUS
o o |

I —— | Power-up your
O =====. DU | PK88 or PK232

W here's the Bear

6418, Laguna Niguel CA

EESY to Use “1 put in the disk and nest thing 1

Kiew | was connected to twa of my friends!”

Powerful: “Transterving files is a siarp Pmoalways
discovering new wass to use ™

Informative: “rhe continuous *Net View' screen
lets me really see whit is lappening on the channel,™

Fiexible:

“1 can casily m[n bulletins from WIAW,
then post them to my local BBS with o few keyvstrokes,

Cnmlaatible: “Warks with the latest PRSS ROM
and PRIIZN svstem lrmware”

Packet-PLUS runs on IBM Compatible computers_ It sup-
Egrtt:?! multi-session operation,

ackel, AMTOR, Baudot.
NAVTEX, Morse and the lalesl AEA Firmware. Huge

Scroll back bufters. Binary and Text file transfer, QSO
logging. and more.

Send $39.95

CA res add 6.25%) to:
InterFlex Systems Design, P.O. Box
2607, or call

(714) 4 9 for COD orders. Include

your name and Callsign.
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There's 2 X meter DX slang betawes tha e
aad the peak of de rool. Tez and 12 meser HallSqmares
baay anderthe coves of de bagie. The ptaphbon e %y
havea'l soboed. But he DX bears me amyway. That' G -5
sice. My HalfSquares are beard, 30t seen. They worl®
DX wythos: s wwez wathost 12 saphfies. sad wubout §
wiliag the nrighbon. When you onder 3 dd S PAH
1#M  15M M eM

s:iy.g:-' su.gﬁ 5;9.95 LAY 95 55
ritenmnias Wes Qrder Mot LIS
Box 50062, Prove, LT 845 500325-?5

Baild vour owa from sormich wath Tech™one #1224 55.9%
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GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE .. ... $2295

® 112-page textbook

® two stereo code
learning tapes

® sample 5 wpm
MNovice code test

® over $50 in radio
manufacturers’
discount coupons.

#01 COMPLETE NOVICE. .. $62.95

2 theory tapes, 2 textbooks, FCC
Rule Book, 4 code tapes, code oscillator
set, examiner test packet, and over $50
in radio discount coupons.

#02 NOVICE CODE COURSE $32.95

0 cassette tapes make it easy to
learn the code from scratch.

#07A 2WEEKTECH ..... $2295

This Technician course includes 2
theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks. Ideal for upgrade from
MNovice to General.

#06 GEN. CODE COURSE . . $3295

This General course includes 6

tapes for speed building from 5 to 13
wpm,

#08B COMPLETE ADVANCED $62.95

This Advanced course includes 4
theory tapes, 1 textbook, and 6 code
tapes (13 to 22 wpm).

#09 ADV.THEORY COURSE $32.95

4 tapes and 1 illustrated textbook

#10 COMPLETE EXTRA. ... $62.95

4 theory tapes, 1 textbook, and 6
code tapes (13 to 22 wpm).

#12 EXTRATHEORY COURSE $32.95

4 theory tapes and 1 illustrated
textbook for Extra class theory.

#11 EXTRA CODE COURSE $32.95
6 tapes for speed building from 13
to 22 wpm for the Extra code exam.

#13 BRASS KEY & 0SC, . .. $25.95
#15 PLASTIC KEY & OSC. . . $21.95

SINGLE CODE TAPES
$10.95 each including shipping

#F19
# 20
#21
#F22
#F23
#24
#2545
F 26
#27
# 28
29
#30
F31
#32
733
34
Fai
#Fa0

Prices include
shipping & handling
IL residents add 6%

5 wpm Novice QSO tests
5 wpm Random Code

5-7 wpm Speed Builder
7-10 wpm Speed Builder
10 wpm Plateau Breaker
10-12 wpm Speed Builder
12-15 wpm Calls & Numbers
13 wpm Random Code

13 wpm Test Preparation
13 wpm Car Code

13-15 wpm Speed Buiider
15-17 wpm Speed Builder
17-19 wpm Speed Builde:
20 wpm Random Code

20 wpm Test Preparation
20 wpm Car Code

3-15 wpm Code Review
12-21 wpm Code Review

RADIO AMATEUR CALLBOOK INC.

Mon.-Fri. 8-4pm

925 Sherwood Dr., Lake Bluff, IL 60044

(708) 234-6600
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Number 14 on your Feedback card

The ZED LOOP Special

An inexpensive HF beam with a new twist.

he **ZL Special’’ antenna. named after

Z1.3MH who first designed it, is well-
known to enthusiasts who want a simple,
casy-to-build, inexpensive, high-perform-
ance wire beam. Basically, the ZL Special
consists of two folded dipoles fed out of phase
to provide a strong radiation lobe in one di-
rection, and signal cancellation off the back.
It is a shightly different version of the famous
“‘8JK"" antenna designed and published by
John Kraus W8IK in the 1930s. John's arti-
cles appeared in QST between 1935 and
1938, and more recently in 1989. Another
tried-and-true version of the ZL Special ap-
peared in **Broom Handle Beam, ™ written by
John J. Scultz W4FA in the January 1989
issue of CQ.

The Ideas Click

by Jim Gray W1XU

system for making it into a fixed-direction
antenna—the better to work those elusive Eu-
ropeans from Arizona, and also to enable me

to work my old friend N1DQM back in New
Hampshire. The result is shown in the figure.

A 10 Meter Version

| used the formula of 1005/F (MHz) for the
forward element and 1055/F (MHz) for the
rear element. Obviously, both elements are
“*driven.”" I used a physical spacing of 5 feet
between delta loops, and a 6-foot length of
450-ohm ladder-line as the phasing section.
Formula = 150/f for 450 Q2 line length and
120/f for loop spacing . (If you wish, you can
make the phasing line from 300 ohm twin-
lead, although it will have a slightly shorter
length.)

As you can see, the coax cable is attached
without a balun (although you may use one if
you wish) to the junction of the forward loop
and phasing line. You will notice that the
phasing line has a half-twist in order to place
the antenna currents in the proper phase rela-
tionship to give forward gain and backward
rejection. I reasoned that the loop arrange-
ment would give slightly more gain than the
folded dipoles and provide the inherent quiet-
ness of a loop, plus the broad-banded nature
provided by their low Q. The dimensions of
the loops themselves turned out to be 35’ for
the forward element and 37’ for the rear ele-
ment, at 28.5 MHz.

The design, sketching, and calculating
took about two hours in the evening, and the
construction, assembly and erection took
two hours in the afternoon of the

My own experience with the ZL
Special goes back to 1958, when I
built one from twin-lead, using vinyl
tape to attach the elements to some
bamboo poles. These, in turn, I at-
tached to a small wooden framework
that could be rotated by a light-duty
TV rotator. I fed the beam with 75
ohm coaxial cable and used it with
remarkable success on 15 meters.

With the advent of the new sunspot
Cycle 22, and the sudden and drastic
increase in 10 meter activity, I de-
cided that I'd need a beam for my
QTH, which i1s on a small, tree-cov-
ered lot with no tower or possibility
of one at present. I considered using
a 20 meter delta loop beam I'd made

MECHANIW AL ARRANGEMENT

NOTE PHASING LINE M

TAPED TO LOWER
PVC SPREADER

—PVE 142" 1 8
{3 REQUIRED])

r FRONT LOOP

PHASING
LINE —
|

758 CoAX

REAR LOOP

ELECTRICAL ARRANGEMENT

following day. I used 2" PVC pipe
from the hardware store for the spac-
ers (at a cost of $4.34 including tax)
and nylon line for the supporting
ropes. The wire for the loops and the
450 ohm phasing line were salvaged
from other antennas. If you have to
buy everything new, you can put this
antenna together for 10-15 dollars.
After hoisting the beam to its rest-
ing height of 25 feet in a hammock-
like position, I connected the trans-
ceiver and listened. Wow! Signals
were pouring in from all over the
Northeastern U.S. with strengths of
at least 1 to 2 S-units greater than my
vertical antenna. A few calls pro-
duced as many replies, and those
with whom I spoke all wanted more

for DX back in New Hampshire.

That one had quarter-wave spac-
ing between the elements and a neat
design for changing direction from the shack
by merely switching an extra quarter-wave
length of coax into the feeder arrangement. 1
could instantly change the direction of the
beam by 180 degrees. It worked very well,
and got me some new countries in spite of my
100 watt transceiver.,

Then the idea clicked: Why not incorporate
the best of both antenna systems—a delta loop
pair, separated and phased in the ZL Special
manner? I devised (on paper) a suspension

The Zed Loop Special. information—hence this article.
Dimensions of the Zed Loop Special

Band/Freq. Reflector Driven Element Phasing Line Spacing
Formula used: (1055/F MHz) (1005/F MHz) 150/F MHz 123/F MHz
10 M/28.5 MHz 37 fi. 35ft. 3in. 5ft. 3in. 4ft. 4in.
12 M/24.9 MHz 42 ft. 4in. 40 ft. 4 in. 6 ft. 5 fi.
15 M/21.3 MHz 49 ft. 9 in. 47 ft. 51n. 7. 1in. 5ft.Bin.
17 M/18.1 MHz 58 ft. 3in. 55ft.6in. 8ft. 3.5in. 6ft. 9.5in.
20 M/14.2 MHz 74ft. 4in. 70f.9in. 10 ft. 6.75 in. 8ft.8in.
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AE'DG Ehntmnimi 12N5

or equiv. Input: 100-240 Vac
(wired for 115 Vac)

Cutput: 12 Vdc @ 5 amps.
Open lrame power supply. rnau'xa'high
Flngulmﬂ El'l‘l P‘Sa‘lﬂ $37.50 sach

Fr ey

Rublicon CE photoflash capacior.
0.79" dia. X 1.1° high. These are new

capacitors thal have been prepped

with 1.4" black and red wire laads

soiderad 10 the terminals. CATe PPC-210

$2.50 sach « 10 for $22.50 « 100 lor $200.00
Llrn-l quantities available. i::.nlllutprlﬂu

 FLASHER LED

Dﬂmnd L E.D. with buik in flashing unit. FULEE
RATE: 3 Hz @ 5 Vol20 ma. Unit continually flashes
when 5 Volis is applied, Operates between 4.5 Volts

and 5.5 Volts. T 1 34 size. -
IDEAL FOR USE AS AN INDICATOR.
RED CAT#LED4 o
GREEN CAT#LED4G

YELLOW CATs LEDA4Y
$1.00 each - 10 for 9.50 - 100 for $90.00 _

Thmunlts hnnm Iﬁmﬁﬂandumurpu

pointing in the same direction. Light from smitter
bounces off object to be delacted by sensor.

Effective range approx. 0.15%. Three types available:

TRW/ Optron# OPB5447-2
Hectangular w/ 28" wire leads {1 .I‘
CATs OSR4 21or $1.00 Y
TAW/ Optron# OPB703A

Wadge shape with PC pins.
CATN OSR-3 75¢ sach

b

TRAW/ Optron® OPB711
Rectangular with PC pins,
CAT# OSR-2 75¢ each
e Optaks K-B711
e Wedge shaped device
= CAT# OSR-1 75¢ um:h
R GWU?NHMWDEWAHL&
lvnry RG 11/U mrmhatnd
with heavy-duty
F conneciors,

Also includes a F-61
splicer and a 75 ohm
terminator load. New
cables manufactured for IBM pc © ™ T
networks. UL listed, Specs: 75 ohm Impedance. Cable
|acket O.D. 0.405°, Dielactric 0.285" dia. Center con-
ductor 0.047" diameler. IBM P/N 1501908 COM/
SCOPE. CAT# RG-11-1 100 foot roll $15.00
EATI Rﬂ-ib! 200 loot mll l".r.'? 50

;;:;g;m#mﬁﬂln#tu Visa, mum
TERMS: Minimum order §10. 00 Shipping and handling
for the 48 continental U.S A $3 50 per order. All others
inciuding AKX, HI, PR or Canada must pay full shipping.
All orders delverad in CALIFORNIA must include state

sales tax (614 % 6 34 %, 714 %) Ouantities Limited

NO C.0.D. Prices subject to change without nofice.

Call Toll Free, or n':E @f_ coupon

FREE 60 Page Catalog
Containing over 4,000 ITEMS

ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys, CA - 91408

Meme
Addrmas
City Stawm Jp

T3 10/%0

CIRCLE 194 ON READER SERVICE CARD
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Improve Your World Image

PC HF FACSIMILE 4.0 §99

A complete facsimile reception system
for the IBM PC or Compatible. Receives
up to 16 intensity levels.
Includes:
Demodulator 80
Software Tut Cassetle
Frequency List Interpretation Guide
Features:
Print on Epson, or HP Laser Jet
Disk Save, Zooming, Image processing
Unattended Image Capture and much more

PC GOES/WEFAX $250

Designed to receive ima directly from
U.S. nnl:'l Soviet meteoro satellites.
Includes all of the above feature plus

a complete orbital tracking sytem and
resolution of up to 256 gray levels.

Manual

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(7 14)—a398—-S784

CIRCLE 250 ON READER SERVICE CARD

8 Aries-2

Amateur Fadio .Inlcgralr:«d Entry .Tyllm

USSR T - il - | 5L H] i EWACE

Bate: 00 0 DO Bemimi ) I.'H' sl 0RO 1 o0 72
Turs {mads ) WSH M T Hia WT: l_'

Ewmur b m— =

Bata | FomtAavLiiA |-||'I|1|1u]
|+|l|.'||||"l i T7/EF LELL) ManiE | Faas

Fe B T

N T,

WAL EWUFR CHARL TF
HOME BEFU MATRE, 5 FLEAFNT TRIRAHDIE, LTUFN WrAN INCLF J0F

r————

1-I1lnl

Tera Undt 170 Window

| CHANTTY /afTON tupe abasd Window |
HET TSN & I & T~ R IR IR (A T T o T

FOR IBM & COMPATIBLES - $89.95 (4 Shipping)
> Logging / Terminal / RC / Contest program (simultaneously

> Fully supports K4AM, PK-212 and interfaces with other TUs

> Reads and controls foom, Kenwood, Ten-Tec, Yaesu Xovrs®

> Automatically inserts Freq. / Mode / Date [ Time into Log

> Allows mouse [ keyboard control of Xovr and KAM [ PK-232

> Search Log by any lield including Remarks

> Log entries per [ile limited only by storage (Hard disk recm.)

> Scrollable QSO buffer > Selectable disk capture

> Sort and Print logs by Date, Prefix, Country > QSL labels

> Run other programs or DOS from within Aries-2

> User defineable colors for all foreground / background

> Dupe checking, logging, Radio Control during digital QSOs

> Scan Radio based on Log search. Change (req, mode, VFO,
TU mode, etc, with mouse or Keypress.  (MPGY mierte regueed)®

Note: Aries-1 available for $64.95 + Shipping

£30 - Dandridge, TN 37725 _{ﬁis-m-wm)'/
CIRCLE 338 ON READER SERVICE CARD

Short Multiband Dipole-V-Slo opers

AntennasWest Bex 5007, Provs, L

Ready to Use Full Legal Power
Fastest Install Tough No Lossy Traps
Coax Feed Flexible Low Noise
3000 V Iosul Kink-Proof Never Comode
RV- R V-
0-10 $I4‘:]_9ﬁ ;?,155 60.- .'ﬂs%gn 3155
Folly Assembled, with Tech Manual & Marcom Adapeer
Add 55 Post & Handling ﬂn‘lrr Hot-Line:
For Tech Infopack send $1 nﬁ* 926-7373

CIRCLE 303 ON READER SERVICE CARD

The feedpoint impedance was such that I
had a VSWR of 1.4:1 at the 28.500 MHz
design frequency. This was maintained all the
way down to 28.000 MHz. The VSWR in-
creased to 2:1 at 28.8 MHz—yielding an ef-
fective bandspread of about 800 kHz for this
antenna. Perhaps by “‘centering’’ it a bit
higher, I could have easily covered the entire
10 meter band with an acceptable VSWR. As
a matter of fact, I have used it on 12 meters
(with an antenna tuner) and received excel-
lent reports. It does appear to have almost
equivalent directivity on 12 meters, but this
has not yet been fully determined. For best
results, I would recommend a version cut
especially for 12 meters. See the table for
dimensions.

The length of the phasing line depends on
the velocity factor of the material used. For
example, the velocity factor for 450 ohm
ladder-line is taken to be about 0.92. The
formula 150/F as shown in the table is empiri-
cally derived, and seems to work well.

You may try different lengths of phasing
line to change the F/B ratio or the forward
gain of the beam—or even the feedpoint
impedance.

Loops may be triangular (delta loop),
square (quad loop), round (circular loop), or
any other regular, convenient polygon. You
may wish to try feeding your loops at a differ-
ent point to take advantage of polarization
diversity. Both loops should be fed at the
same point, however. Feeding the vertical
side of a quad loop gives vertical polariza-
tion, while feeding the horizontal side gives
horizontal polarization. If you use a true delta
loop (point up), feed one bottom corner; if
you use an inverted delta loop (point down),
feed the point or the middle of the top side.
Experiment for best results,

Good Gain, Easy Mount

Results so far are very encouraging; the
stations I've worked have given me extreme-
ly favorable S-meter reports. I only have a
problem when I want to beam a signal in the
other direction. This requires unfastening the
hammock from its end support ropes and
physically turning it around and re-hoisting
it. Tedious, yes, but not all that bad, really.

What is the gain? Compared to my vertical,
I see about a 2 to 3 S-units improvement on
receive. That's nidiculous, I know, so let's
say about 4 to 5 dB relative to a dipole—per-
haps a tad more. The front-to-back ratio ap-
pears to be phenomenal—I haven't heard any
signals off the back as yet. My conservative
guess would be 25 dB. Front-to-side ratio is
probably about 25 dB or more, as signals off
the sides are practically nulled out.

You can build your own easily and cheaply
in a short time. I think you'll be pleasantly
surprised. Naturally, if you don’t have trees
for end supports, you can use your house, a
tower, a couple of zoom-up masts, or what-
ever you find handy. Ready to raise, the an-
tenna weighs less than five pounds, and
doesn’t require a major support. [

Jim Gray WIXU can be contacted at 210 East
Chateau Circle, Pavson AZ 85541.
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SWEEPSTAKES

The BIGGEST PRIZE GIVEAWAY in amateur radio history.

We've put together prize packages from some of the biggest names in amateur radio

Kenwood

TS-95058D HF tranceiver
TS-440 HF tranceiver
TS-140 HF tranceiver
TL-922- linear amplifier

and more companies are getting on board every day. t c
Here's just some of the over $30,000 worth of gear we're giving away. 3m$

Aﬁiﬁﬁﬁgaﬁﬁ

Chester g

The AEA ‘““Take It To The Bank’ Guarantee

Anyone receiving an AEA prize in the Ham It Up! Sweepstakes for which
they already have a warranty card on file at AEA will receive cold, hard
cash!!! If you already own an Isoloop, AEA will give you §1,000! Already
have an Isopole? AEA will exchange your prize for $100. How about the
PK-88? If your warranty card is already on file, AEA will cut you a check
for $200. A Morse Machine? $300. The LA-30 amplifier? $1200. AEA will
trade cash for any one of their prizes, if you already have a warranty card
on file. This is a special Ham It Up! deal from the nice folks at AEA.

AEA

Isoloop HF antennas

Isopole VHF & UHF antennas
LA-30 linear amplifiers
PK-88 packet TNC

TS-790A uhf/vhf all-mode tranceiver FSTV-430A fast scan TV tranceiver
TM-94 1A tri-band tranceiver Morse Machine Kevers

TM-631A dual band tranceiver

TM-731A dual band tranceiver M FJ

TM-701 dual band tranceiver 1278T 2400 baud multi-mode controller

TM-241A 2 meter tranceiver
TH-75A dual band HT

TH-225A 2 meter HT
TH-27A 2 meter mini HT

1274 packet TNC

1270B packet TNC

1 284 Software starter packs
086 deluxe antenna tuner

PS-50, 430, 31 power supplies VHF/UHF dummy loads

SP-950, 430, 41, 31 speakers

948 deluxe antenna tuner
VHF/UHF swr-wattmeters
Ameritron remote coax switches

OUTBACKER

Original Outbacker HF mobile antennas
Outbacker JR.—the 4 foot mobile antenna

Chester QSL Cards

custom QSL card orders worth up to $250 each.
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We’'re setting the stage for the
BIGGEST PRIZE GIVEAWAY
IN THE HISTORY OF
AMATEUR RADIO.




————

Watch this space next

month for details. . .
and the biggest pile of
gear you've ever seen!!




Number 15 on your Feedback card

A Visual CW Offset Indicator

Add the feature the manufacturers forgot.

efore transceivers became *‘state of the

art’’ and the receiver and transmitter
were separate entities, zero-beating a CW
transmitter to the station called or worked
was a simple matter: Briefly switch on the
VFO, and zero in on the incoming signal.
When transceivers appeared on the scene,
difficulties arose. In early designs, tuning for
an acceptable beat moved the transmitter fre-
quency so the two stations ended up a beat
nole apart.

Modifications followed. First, a fixed CW
offset of 600-800 Hz was provided. When a
signal was tuned in, the transmitted frequen-
cy would be somewhere near that of the sta-
tion being received. Next, to make the setting
more accurate, a sidetone monitor producing
a tone exactly equal to the amount of offset
appeared in most transceivers. By matching
the incoming signal to the sidetone, transmit-
ting frequency would be the same as the re-
ceived frequency. But theory and practice are
sometimes at odds. Procedure for matching
the two tones is awkward and time consum-
ing. Instruction manuals haven’t helped—
often being vague in describing the procedure
or omitting it entirely from paragraphs on
CW operation. Perhaps some ‘‘state of the
art’” updating is in order.,

This article describes an easy-to-build unit
that provides a visual indication at signal and
sidetone match. The indicator, built around
an LM567 tone decoder IC, operates full-
time; you don't have to push a button. Just
tune in the signal and watch the indicator’s
LED. Rusty Darting KB6EME suggested this
application of the LM567, based on an indi-
cator built for his Kenwood 430,

The LM567 is an 8-pin, phase-locked loop
IC; a lock between its internal Voltage Con-
trolled Oscillator (VCO) and the applied sig-
nal brings its output pin low. Adapted to
indicate CW offset, the VCO is set to the
offset frequency. In most transceivers, this is
the sidetone frequency. Received audio is
monitored, and when the beat note matches
the VCO, an LED turns on.

A Small Package

Figure 1 shows the schematic diagram.
Circuit values are optimized for the 600-800
Hz range. Operating voltage is zener-regulat-
ed at 6.2 volts, taken from either a 13.8 or
8-9 volt source. Power may be available
from an accessory port on many transceivers.

Audio is taken from the speaker or headphone
46 73 Amateur Radio * October, 1990
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Photo A. The CW Offset Indicator, ready for
installation. A 35mm film container makes an
ideal housing.
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Figure 1. Schematic of the CW Offset Tuning
Indicator.

output. There is no insertion loss. Current
consumption is 14-16 mA.

The whole assembly requires a very small
board. Although you could fit it into almost
any transceiver, drilling the front panel to
mount the LED is something few owners
would care to undertake. As a practical
alternative, a ‘‘recycled”’ 35mm film con-
tainer proved to be an ideal housing for an
add-on unit, See the component assembly
in Photo A.

A printed circuit pattern is shown in Fig. 2.
However, assembly i1s simple enough for
wired construction on perfboard or a Radio
Shack #276-150 board cut to size. Dimen-
sions are |-1/2"L x 1-5/32" wide to fit the
film container. Two 5/16" holes are drilled in
the latter, one in the end for connecting leads
and the other in the cap for the LED. These
holes are fitted with 5/16" grommets. A stan-
dard LED fits this size grommet, making a
holder unnecessary. The IC is mounted with
an 8-pin socket. Before assembly, R2, the
VCO tuning control, is set to mid-range. Ex-
cept for the LM567, all electronic compo-
nents are listed Radio Shack items. The 567,
a common IC, should not be difficult to find.

Two types of mounting clips are shown
in Photo A. Each is made from a thin metal
strip 1" wide, the circular portion of which
is formed around 1" diameter tubing. To
attach it to a heat sink, fit it between the
fins and press lightly. If the transceiver has
a steel cover, a magnet mount is a prac-
tical choice. The clip is formed with a flat
base to which a small circular magnet is
epoxied.

Adjusting R2

A one-time adjustment of the VCO tuning
control R2 is required. The VCO must be
accurately set to the transceiver offset. Most
transceivers manufactured the past two
decades have related offset to the sidetone
frequency. With the sidetone activated, R2 is
adjusted for maximum LED indication at the
lowest level that provides response.

Some transceivers provide adjustable
sidetone, others a BFO or Pitch control. If
reference to the instruction manual shows
settings that equate sidetone to the CW offset,
the procedure is the same as in the preceding
paragraph.

If the sidetone frequency is in doubt, and
the digital readout displays both receive and
transmit frequencies, the CW offset will be
the difference in readings taken when the RIT
or other beat note control is turned off or at
zero setting. If only the receive frequency is
displayed, the specified offset may be used in
conjunction with a marker check point to
reach a close approximation of the frequency
to which the VCO should be set. With the
selected marker carefully tuned to zero beat,
the stated CW offset is subtracted from this
reading and the resultant frequency tuned in.
The beat produced is used to set the VCO.
For example, if the marker reads 3600.00
and the specified offset is 800 Hz, you would
tune to 3599.20 kHz.

Operating Notes

In using the CW Offset Indicator, the beat
note control (RIT, Clarifier, Pitch Control,
etc.) must be turned off or at zero setting, the
same as normally prescribed for initial tun-
ing. Once the signal is centered within the
LED response, use the auxiliary control to
choose your preferred beat note—or, if
you're using a computer interface, to provide
correct frequency.

If you've worked with the LM567 IC, you
may question the wide range of levels pre-



COPY!

ANTIQUE RADIO CLASSIFED

Antique Radio’s Largest-Circulation
Monthly Magazine

Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...

Free 20-word ad each month. Don’t miss out!

Free Sample. 6-Month Trial - $13.
1-Year: $24 ($36 by 1st Class). Foreign - Write.

A.R.C., P.O. Box 802-E6, Carlisie, MA 01741
CIRCLE 271 ON READER SERVICE CARD

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only
Assembled, tested, one year warranty
Link monitor-mix/monitor mute control
Adjustable repeater/link/DTMF audio oulputs
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inputs

UAI-10 UAI-20

$44.00 $89.00
GREATIVE CONTROL PREDDUCTS

3185 Bunting Avenue

Grand Junction, CO 81504
P (303) 434-9405

CIRCLE 306 ON READER SERVICE CARD

SPECIAL!
LIMITED AVAILABILITY!

A limited supply of Uniden 2600's with RIT
ON/OFF, Repeater splits, sub audible tone,
mike and power cable, 1 year manufacturer’s
parts and Iab-::rr warranty.

Cash price $219.95
plus shipping

Also Available: - -
Complete line of Uniden professional

Two-Way products at discount prices.
A XM Incorporated

Serving the radio amateur who needs more
than an amateur radio.

11791 Loara Street, Suite B
Garden Grove, California 92640

Tel: (T14) 638-8807 FAX: (714) 638-9556

T

Macintosh

Software
We have the largest collection of
commercial (non PD) ham radio
software in the world. Luckily, it

s for the friendliest computer In
the world: MACINTOSH.

Programs for packet, RTTY, fax,
satellite, Morse, theory training,
gray-line, MUF maps, logging,
contest, cw keyer, etc. Check us
out, before you buy your next
computer. Simply the best!

ZCo Corporation
P. O. Box 3720, Nashua, NH 03061
(603) 888-7200 Fax (603) 888-8452

CIRCLE 69 ON READER SERVICE CARD

NEMAL ELECTRONICS

*Complete Cable Assembl

facilities MIL-STD-45208

*Commercial Accounts welcome- Quantity pricing * Same day shipping most orders
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM

FXA12 1/2° Aluminum Black Jacket... S
FLC12 1/2" Cablewave corr. cnpparhlﬂkf,ﬂd . 1.69/ft
FLC78 7/8" Cablewave corr. copper blk [kt eeenrnns 4,251
NM12CC N conn 1/2° com copper myT ......w..25.00
NM78CC N conn 7/8" comr copper m/A ..............54.00

COAXIAL CABLES (per 1)

1180 BELDEN 9913 very low loss

1102 RGB/U 85% shield low loss foam 11ga...

1110 RGEX 85% shield (mini 8) .
!fﬂﬂ?fﬂﬂﬂﬁﬂaﬂﬂmmm

1140 RG214/U dbl siver shid mil spec... 2
1705 RG1428/U dbl silver shid, tefion a‘nr Sl R
1310 RG217/U 50 ohm 5000 walt dbl shid ...........
1450 RG174/U 50 ohm .100" od mil spec ............

ROTOR CABLE-8 CUNDUCTUH
BC1822 2-18g8 8ND B-22G8 ...vvrvsrrersessarssssissrsses
8C1620 2-16ga and B-20g8 .......cccosssisissasssssssnssanin

s O

we 2 T
.39/

CONNECTORS-MADE IN USA
NE720 Type N plug for Belden 9913 ...
NE723 Type N jack for Beiden 9913..........cceweserernns 4.

| uGec273 BNC-PL259 Adaptnnﬂmphenur

PL258AM Amphenol PL259 .,

PL258TS PL259 tefion ﬁujs.fmf pmnd

PL258AM Amphenol female-female rbarreﬂ RO
UG175/UG176 reducer for RG58/59 rspedm
UG21DS5 N plug for RGB 213,214 Silver................
UGSB3B N Jack to PL258 adapter, teflon .

UG 1464 S0239 to N plug adapter, hﬂm Sasasiv
UG255 S0O239 to BNC plug adapter, Amphmﬂ .
UGB8C BNC Plug RG 58,142 . e o,

GROUND STHAF’—GHOUND WIFIE

GS12 1/2" tinned copper brald ... s
HWO06 6ga insulated stranded wire .............essei s
AW14 14ga stranded Antenna wire CCS ...

All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or write for complete price list. Nemal's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is available
&l no charge with orders of $50 or more, or at a cost of $4 with credit against next qualifying order.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 2dhr FAX (305)895-8178

NO TUNERS!
NO RADIALS!
NO RESISTORS!
NO COMPROMISE!

FOUR EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALLUSFORA FREECATALOGUE.

*See review in Ocl. 73, 1984 “Sept. 73, 1985 March 73, 1986
CQ, Dec. 1988

BILAL COMPANY f"'-n'!" _

137 Manchester Drive
Florissant, Colorado 80816 =
(719) 687-0650

CIRCLE 42 ON READER SERVICE CARD

C.A.T.S.

Rotors, Parts and Repair Service
Reconditioning Large or Small

@ American Made Rotors E

Repairs-$15.00"
Rebuilds-$35.00*
All parts in stock for immediate delivery.
New units for sale. Trade-ins welcome.
CIAIT-S ]

7368 S.R. 105 Pemberville, OH 43450
Call NBDJB at (419) 352-4465 10am-6pPm

*LABOR ONLY-PARTS & SHIPPING ADDITIONAL

W-2DD>» 0

CIRCLE 116 ON READER SERVICE CARD

MAECOM

M.ITDHAT!E ANTENNA MATCHER

The ultimate advanced technology —
when you need it most

P.0. Box 502
Ft. Lauderdale, Fl. 33302
(305) 523-86369

THE BOTTOM LIME:

CIRCLE 101 ON READER SERVICE CARD

Call Sonny

“MaAXCcCOM WDORKS®

ipeater Salar e System

12-year Warrant}'

DOEJPL Eatltahillt_f,.r Tested
modules provide failsafe pow-
¢r for repeaters, remote sta-
tions, digipeaters, & bulletin
boards. Modular solar gener-
ation and energy sforage sys-

stem Design

'Drd:r Solar ancr
fems as required.
L’ Pack $5.95 P USA. Solarl ufnpazt 52.00
rder Hotline: 800-326-7373 Box 50062 Provo UT B4605

CIRCLE 236 ON READER SERVICE CARD

Omar Electronics Inc.

i

Rt. 1 Hwy. 81 South
Loganville, GA 30249

(404) 466 -3241
MFJ
Kenwood

Yaesu
Uniden

i

Marc
N4AYHM

ARRL
Bencher
ICOM

Van Gorden

Omar
WABFON

AEA
Alinco

Ameritron
Pro-Am

' QUICK, EASY, & COMPACT

Flash cards "NOVICE thru EXTRA" theory.Key words
underlined. Over 1000 sets in use! For beginner, OMs,
XYLs & kids.

NOVICE 511.95
TECHNICIAN $10.95 Grder Today!
GEMERAL £ 9.85 from
ADVAMNCED £15.95 2t
EXTRA 14.4
Shipping 1 —: 2,53 VIS STUDY CARDS
2ormore — 5 3.50 P.O. BOX 16646
CLUB DISCOUNTS HATTIESBURG, MS 35402

CIRCLE 104 ON READER SERVICE CARD
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*Custom Graphics with your Call Sign
*4 Screens (2 Hi-res/2 color bar)

«12 VDC Operation

*Instant Video |ID

‘Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99
Call or write for catalog of available graphics
ELKTRONICS
12536 T.R. 77 - Findlay, OH 45840
(419)422-8206
ELKTRONICS
WERSK 12536 T.R. ?75
W pindlay, OH 45840

ERBLWH- WHBELE @ HABMLY

i F e M ATV
B 144 %4 T -

f.:l'Fll.':LE 8 BH READ ER SERVICE EﬁHD

EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98

pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $250 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER
PUBLISHING
“Whitehall™’
Route 3, Route 56
Mineral, Virginia 23117

703-894-5777
800-282-5628
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INDUSTRIAL PRINTER SALE
VICTOR 5080

IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO,
TELETYPE, OR ANY HEAVY PRINTING APPLICATION. WHY
USE AGOODLETTER QUALITY DOT MATRIX OR DAISY WHEEL
FOR PRINTING INVOICES AND FORMS, MONITORING PACKET
& RTTY WHEN A HEAVY DUTY DOT MATRIX PRINTER 15 ALL
THAT IS NECESSARY?

* MADE FOR
CONTINUCLS DUTY

* 4 INTERFACES
STANDARD:
PARALLEL, RS-232.
TTY, IEEE-4B8

* BI-DIRECTIONAL

NEW—ALL ACCES. $1 09.00
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING
1500 MIDWAY COURT W1A
ELK GROVE, IL 60007

PHONE: 708-439-6800 FAX:708-439-3799

LIMITED QUANTITY

ALL CRDERS SHIPPED BY UP5
IL AND TX RESIDENTS INCLUDE APPLICABLE SALES TAX

» B{) COLUMN— 100 CPS
» FANFOLD O ROLL PAPER
* RE-INKABLE RIBBON
» HANDLES & PART FORMS
» COMMERCIALLY SOLD

AT $1195.00

Figure. 3 Parts placement (top view).

sented to the decoder input. Recognizing that
a broadening of response may occur at higher
levels, I tried a number of input conditioning
arrangements. I found that the added com-
plexity coupled with more critical tuning
negated any advantage.

Two factors are involved here. First is the
increase in acquisition time for “‘lock™ as the
difference between signal and VCO frequen-
cies widens. Since the incoming signal 1s key-
ing, valid indication occurs at a closer fre-
quency match than if a steady tone were tuned
in. Secondly, input conditioning free from
harmonic responses moves the indicator out
of the simple add-on category. But once
you're familiar with the unit, typical accura-
cy is on the order of 60 Hz. Tuning at reduced
volume can bring this figure down to 10 Hz or

less.

F.A. Bartlett WO6OWP, 6306 Tabernacle
Lane, Paradise CA 95969,

Parts List
C1,C3,C5,Cé RS# 272-1432
c2 RS# 272-1433
C4 RS# 272-1434
D1 6.2V zener, 1W,
RS# 276-561
DS1 T1-3/4 yellow LED,
RS# 276-021
DIP socket 8-pin, AS# 276-1995
R2 RS# 271-343
R3 RS#271-1317
Notes

R1is470 ohms, YaW for a 13.6 supply source,
RS# 271-1317. For an B-9V source, use 180
ohms, RS# 271-014.

All capacitors are 35V tantalums. C5 and C6
are paralleled becauseé Radio Shack doesn't
stock 0.2 yF tantalum.

A blank PC board is available for $3 plus $1.50
shipping per order from FAR Circuits, 18N640
Field Court, Dundee IL 60118.
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-B800-344-3144
Continemal LS & Texas

THE MM cENTER

sALES AMATEUR RADIO seErvICE

57T07TA Mobud . San Antomio, Texas TB236 (512) GBO-ETI0
FAX [512) 647 -BOGT

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-ZOO FILM

JUST 3 EASY STEPS:
® Copy circuit pattern on TEC-200 film
using any plain paper copier
® [ron film on to copper clad board
® Peel off film and etch
convenient 8% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only £5.95
add $1.25 postage NY Res. add sales tax
The MEADOWLAKE Corp.

Dept. W, P.O. Box 497
Morthport, New York 11768
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BATTERIES “R”’ US...

You’ve bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTUHEHI

SPECIAL!
NEVER BEFORE!
Effective Immediately — Through the end of October
ICOM SA/SAT Replacement Batteries

Equivalent to:
BP82 7.2v@ 300MAH $3495

BP83 7.2v@ 600MAH $3495
ICOM BP83A 7.2v@ 750MAH  $4495 -~
CM2,BP2 7.2v@ 500 MAH BP84 7.2v@ 1000MAH $58:95

CUSTOM MADE BATTERY
PACK & INSERTS
Made to your specifications.

CM5,BP5 10.8v @ 500 MAH BpgsA 9.6v@ 600MAH  $73-00

SUPER BP85B 12v @ 60OMAH $79-95 KENWOOD INSERTS
7S 13.2v @ 1200 MAH $63.95 PB-21—%13.75, PB-25—%20.00
85 9.6v@ 1200 MAH $59.95 PB-28—$20.00

(base charge only—1" longer) ~ ALLLESS 10% ICOM INSERTS

BP-5—$23.00, BP-3— $17.45,
BP-7, BP-8

ICOM CHARGERS AVAILABLE SOON

— C  SOURCE FOR ALL YOUR mmmunmmu R
e ~ BAT TERY REPLACEMENT NEEDS i THE U.S.A.
residents add 8%a% S aYa S p— '».';"iir'??sf

covmtn T W&WASSOCIATES s
Lﬂ;ﬂﬁ;ﬂﬂ and -11 Parsons Boulevard, Fluahmg, N Y. 11354 || PRICELIST

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.
In U.S. & Canada Call Toll Free (800) 221-0732 « IN NYS (718) 961-2103 » Telex: 51060 15?95 » FAX: (718) 461-1973

CIRCLE 191 ON READER SERVICE CARD

F 4 9 4 o € PRESENTING # ¥ % &« ¥ !

CABLE TV
DESCRAMBLERS

% % % % STARRING - 4 4 4
JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANUFALTURERS

108-1000 MHZ RADIO DIRECTION FINDING

* Interference Location
* Stuck Microphones
* Cable TV Leaks

s FohgELT WARRARTY PRROGEAM AyaiLABLE

* ELT Search & Rescue o LOWEST MEL/WHOLEALE FCES IV US.
FOR FREE CATALDG OnLY 1-B00-345-8927
New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler E‘* INFORMATION 1-818-709-9937
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks.
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz PACIFII: CABLE CO., INC.
to 1 GHz. Call or write for details E) = DABLVD. DEPT 184s N
rf F A CAD1335
PO. Box 31819 (602) 488-9755
Fj DOPPLER SYSTEMS, INC. Phoenix. AZ 85046 FAX (602) 488-1295 CIRCLE 178 ON READER SERVICE CARD
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PACKET RADIO » REPEATERS » PORTABLE
Budget QSL Cards kit
$38/1000 -~ [, =
f_

From ARRL Handbook, highest qity.
materials and workmanship.

only $29.95 (=2

Money back guarantee.
Specify MAX146,

| pre-tuned » RUGGED - Stainless steel
Thought you couldn’t afford really good OSLs? These cards EEgGFK

& lightwt » DEPENDABLE - Water &
corrosion-proof « PROVEN DESIGN -

will change your mind! High Quality RAISED PRINTED QSL

CARDS can be in your hands for only 4¢ EACH! Beautiful JAY A. COMEN

Glossy Ink on Ivory, Blue, Gray or Yellow 671b. Vellum Bristol. ‘\ﬁ__; N7 Forest Ave

Woodmern, MY 115468

We print in blue ink in the format shown, If you don’t want the 7 S S - L1 -

state outline, we can remove it, and enlarge the callsign to ’7 = ]I — I"' -[-""—]k"" - MﬁKEED or MAX440
balance out the card. NO EXTRA CHARGE for ARRL , QCWA, e : = MAX s
AMSAT logos or additional wording if we have the room x: : fem
Order with confidence; these cards are the best value in Ham GROUND P'I.ANE ANTENNAS
Radio today! Your satisfaction is guaranteed! Questions about "\ CK-MO-MC-VISA Accepied ( MA add 5% sales

our other cards or 10 discuss a custom OSL are handled on NEtWOI’k QSL Lﬁl’ds { -y

Send payment to: Cellular Security Group
4 Ge rf|r1r1 J'-\rl Gloucester, MA 01930

l‘-||l|.|-||-

our Rag-Chew hine (318) 443-7261. MasterCard or VIiSA orders P.(). Box 13200, Alexandria, LA 71315
only call TOLL FREE 1-800-256-2104 FAX: (318) 445-9940

Or charge by phone (508) 281-8892
CIRCLE 80 ON READER SERVICE CARD
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Bob Winn W5KNE

% QRZDX

PO Box 832205
Richardson TX 75083

QSLing Practices:
The Dark Side

Aside from the exhilarating thrill of
making a contact with a new and
rare country, receiving a coveted
QSL card is often the high point of
the contact. Many DXers want to re-
ceive their QSL from the “‘new one"’
tomorrow, or even next week, butim-
mediate receipt of QSLs is usually
the exception rather than the norm.

Why can't we get our QSL cards
within a “‘reasonable period of time"'?

For several reasons. First, the defi-
nition of *'reasonable penod of time "’
iIs a relative measurement. "‘Rea-
sonable’” from a QSL manager's
viewpoint takes on an entirely differ-
ent meaning when filling out thou-
sands of QSL cards rather than one
or two. Second, we must remember
that amateur radio is a hobby and
QSL managers must work for a liv-
ing—they cannol spend every wak-
ing moment filling out QSL cards.

Please understand that the wait-
ing time for a QSL from an estab-
lished DX operator or QSL manager
is normally considerably shorter
than the wait for a card from a DXpe-
dition. An established DX operator
or QSL manager already has the
QSL cards on hand and does not
usually receive hundreds of cards
each day. There are numerous de-
lays built into DXpedition QSLing:
travel time from the DXpedition QTH
to the home QTH, time required to
design a QSL, time required to print
fancy QSL cards (good quality color
photo QSL cards often require a min-
imum of six to eight weeks process-
ing time), etc., etc. The majority of
DXpeditions QSL as soon as reason-
ably possible. A few don't, but they
are definitely a minority.

Sometimes DXers themselves
help cause QSLing delays. If you
wait several weeks or months before
mailing your QSL card, then obvi-
ously your QSL request will go to the
bottom of a huge pile of other re-
quests. The size of the pile, the accu-
racy of your request and the effi-
ciency of the QSL manager then de-
termines when you receive your
QSL. Other common reasons for
QSLs being delayed include; the
wrong date or time on the QSL card,
multiple QSLs for different bands in
one envelope (especially if the QSL
manager has a helper for each band,
if each band was recorded in sepa-
rate logs, or it one of the QSOs is
"not in the log™'), no self-addressed

Hams Around the-_ World

envelope, no return postage (or
IRCs, green stamp, etc.), or the QSL
was sent to the wrong person or ad-
dress. And, mail does get lost, both
enroute to a QSL manager and in
return.

If you follow a few basic rules QSL-
ing should not be painful and delays
should be minimized. Fill out the
QSL accurately using UTC time and
date. Always provide a self-ad-
dressed (SAE) or self-addressed
and stamped (SASE) envelope with
your QSL. Always provide sufficient
return postage. As a general rule, it
is best to omit any mention of call-
signs or amateur radio on the envel-
ope. IRCs and green stamps should
be hidden inside the envelope to pre-
vent theft. Use an outside envelope
that is large enough to accommo-
date an unfolded SAE inside. Do not
use fancy commemorative postage
stamps.

If all of your friends who QSLed
around the same time you did have
received their cards and you have
not, THEN it is time to re-QSL, not
before.

QSLing, Proposed Standards

QSLing is one of the most dis-
cussed subjects in DX publications,
on the air, and wherever DXers gath-
er. Because of this, several organi-
zations have proposed QSLing stan-
dards that sound great in theory, but
have little chance of actually con-
troliing QSL managers. Let's face
the facts—this is a hobby and there
is no realistic method of enforcing
rules for QSL managers. However,
the proposals from two IARU-affiliat-
ed European societies are worth
studying.

Code of Practice for QSL

Management from the RSGB
(United Kingdom)

1. Any DX station appointing a QSL
manager must ensure that satisfac-
tory arrangements are in place for
receiving and responding to the bu-
reau as well as direct cards. Ade-
quate publicity must be given to
such arrangements.

2. QSL managers must respond to
incoming SWL cards.

3. Any DX station appointing a QSL
manager must accept responsibility
for that manager’'s performance.

4. QSL managers must respond "'di-
rect" and within a reasonable period
of time as long as sufficient funds/
IRCs/stamps to cover the exact cost
of return postage (and a return en-
velope if one is not supplied) are en-
closed with the request. Air mail
must be used if sufficient funds/
IRCs/stamps are enclosed.
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5. QSL managers must not insist on
separate envelopes/applications for
different QSOs or different stations.
They must establish internal proce-
dures to handle such multiple re-
guests.

6. Recognizing that mistakes of time
and/or date are frequently made,
QSL managers must make a reason-
ably diligent search for QSOs that
cannot immediately be found in the
log.

7. In particular: It is unacceptable to
demand a specific number of IRCs
or “‘green stamps’ ' if a smaller num-
ber would cover the cost mentioned
in point four. It is unacceptable to
return cards via the bureau if they
were received direct with sufficient
funds/IRCs/stamps as defined in
point four.

8. There should be no time limit for
applying for QSL cards. Old log-
books should be passed to responsi-
ble DX clubs when the manager no
longer wishes to retain them.

QSL Manager's Code—REF (France)
Considering:

That the greatl demand for cards
from rare countries has given rise 10
the institution of QSL Manager, a
corps of radio amateurs who volun-
teer to act as QSL administrator on
behalf of amateurs located in
sought-after countries;

That tribute should be paid to the
performance of these QSL man-
agers, who during many years
spend their energy and their spare
time in the service of radio ama-
teurism, without any return,

That, however, in a few regretful
cases, the radio amateurs find them-
selves confronted with a QSL man-
ager whose operation is not up to par,

That experience has shown that a
malfunctioning QSL manager can
create worldwide discontent and
commotion;

That, aithough QSL managers act
as individuals, not commissioned by
a member society or IARU itself,
their activity is closely linked to the
smooth functioning of the known
awards of world reputation;

That the IARU and its member so-
cieties have set up and operate a
worldwide QSL Bureau organization
through which pass practically all
the worldwide issued QSL cards, in-
cluding those destined for the atten-
tion of the above mentioned sought-
after cards;

That many or most QSL managers
make use of the IARU QSL Bureau
organization (incoming, outgoing, or
both);

That the incidents that have taken
place justify a reflection on |IARU lev-
el whether measures are called for
so as to avoid incidents in the future;
Proposes:

In the first instance, to draw up a
"*QSL Manager's Code'" which
could be widely published in the am-
ateur press and therefore become

widely known and accepted by the
DX fraternity as the standard of good
behavior;

Suggests:

That such a QSL Manager's Code
also constitutes a ool which can be
used by the award issuing member
society or any other body in case dif-
ficulties arise in the normal forward-
ing of cards destined to obtain their
awards (for example by having the
Code signed by the manager);
Furthermore Suggests:

That such a QSL Manager's Code
could stipulate among other clauses
the following points:

The QSL manager is a volunteer
who puts his effort to the service of
his fellow radio amateurs, without
any return, retribution or advantage
of any kind;

The QSL manager aims at for-
warding the cards entrusted to him
by his mandator within a reasonable
lime span and at the lowest cost pos-
sible;

The QSL manager fills out his
mandator's cards in accordance
with his mandator’s log sheets;

The QSL manager who uses di-
rect mailing accepts the reimburse-
ment of the mailing cost by means of
the number of IRCs as prescribed by
his local post office. He will not ac-
cept any payment in money,;

The QSL manager, for cards to be
sent within his own postal territory,
accepts the stamps valid for use in
that territory;

The QSL manager refrains from
criticizing the layout or contents of
the cards destined to his mandator;

The QSL manager who uses the
services of the QSL Bureau within
his country acts in conformity with
the latter's instruction.

These are the proposals. Put your-
self in the position of a QSL man-
ager, who has thousands of QSL re-
quests piling up, many of them
violating many of the basic rules of
QSLing. Are these proposed stan-
dards realistic?

South Georgia and the
South Sandwich Islands

As this column is begin written in
July, Tony WA4JQS, organizer of
the South Georgia-South Sandwich
Islands DXpedition, says planning is
continuing. The operators will meet
the ship Indiana at Puntas Arenas,
Chile, on November 14. The ship will
then proceed to Port Stanley, Falk-
land Islands, to pick up generators
and other items (November 17). The
callsigns to be used for the two sepa-
rate operations are VPBSGI and
VP8SSI. The beginning dates for the
operations are around November 22
for VP8SGI and November 26 for
VPB8SSI. The total cost of the trans-
portation is reported to be $140,000.
A large sum of money is still needed
(donations via AAGBBI/7) to help
make the down payments for the

transportation. |
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ception, over 50 WPM, but is more suscepti-
ble to noise. The HI setting is most effective
in reducing the effects of noise but will also
attenuate code transmission over 35 wpm. To
change the Filter setting, press F followed by
the **+"" or **-"" key to increase or decrease
the value.

The R key restores the above parameters to
their *‘nominal’’ values.

The main screen is divided into two sec-
tions: copy and scratch pad. The copy area
continuously displays the incoming code. In
the scratch pad area, enabled and disabled by
pressing the space bar, you can capture those
parts of the incoming message that you want
to keep for reference. You can clear the copy
area by typing a C, and the scratch pad by
typing an §.

All of this information is available in the
on-line HELP section. Press H to access this
data.

What To Expect

With a little practice and a good quality
receiver, ROBO-COPY is capable of copy-
ing signals as weak as S4 to S5 without exces-
sive errors. Being able to copy CW at high
speed for long periods of time adds a new
dimension to this mode of communication.
However, as with human operators, high lev-
els of QRM and QRN will obliterate the in-
coming message. It's least effective when
several stations are sending at once, such as
in the chaos caused by pile-ups.

Where to Get ROBO-COPY

Send $5.00 (for postage and handling)
along with a FORMATTED floppy, either
5%" or3'%", and a rigid, self-addressed disk
mailer to: Mike Hansen/WB9DYI, 1405
Tanglewood Drive, Algonquin IL 60102,
ROBO-COPY is not copy-protected and may
be copied and distributed freely for private
use only. Save multiple postage and handling
fees by copying the software for friends and
club members. [Ed. Note: The ROBO-
COPY program (ROBO.EXE), a detailed de-
scription of the CW receive algorithm
(ROBO.TXT) and the *C" source code listing
(ROBO.C) are all available free on the 73
BBS under the 73mag SIG. The BBS number
is (603) 525-4438.]

My thanks to Bruce Brazelton WEMHW
for his assistance in reviewing this arti-

cle. B8

Michael C. Hansen WB9DYI, 1405 Tangle-
wood Drive, Algonguin IL 60102.

Parts List
B1 9V transistor battery
C1 0.047 uF @50V, Mylar™
R1 4.7k, 2W
Q1.Q2 2N3906 or equivalent
D1 1N914 or equivalent
D2 LED
R2 47002, V2W
Cc2 4.7 uF @10V
Ti 110V to 12.6V @300 mA,
RS #273-1385A
L1 large toroid
C3,C4,C5 0.01 uyF @50V, ceramic

® Advanced Technology

‘ Mom ® Enduring Value

H-ndlpﬂﬂke PORTABLE PACKET

CONTROLLER
Current Software Today and Tomorrow

T s o)
=
e

Oniy 1.3" X 2.6" X 4.5

User Serviceable Parts

All Metal Case

Open Squelch DCD - Large 0.5 AH Battery Builtin
NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOO!

* "Open Squeich™ DCD circuitry for faster, more reliable per- | now s 95
ONLY -

formance * Compact size * Attaches to your belt, handie-

talkie or handheld computer * Rugged construction with superb

RF shielding (no birdies in your radio)  Standard battery pack

provides over 12 hours of operation * Advanced Personal Mail For complcte info & sSpecilications
Box & KISS mode included * 32 k-bytes of RAM * Complete Call (813) B74-2980 ' To Order. Call
with beit clip, cables, battery pack & charger, comprehensive Toll Free: 1-800-223-3511
manual * 30 day money-back / One year warranty parts & labor Major Credit Cards Accepted’
PacComm e 3652 West Cypress Street ® Tampa, Florida 33607

MONEY BACK GUARANTEE!Add $4.00 shipping/handling per order. FL residents add 6% sales fax
FAX: B13-872-8696

!
E Please send [ HandiPacket O More Information O FREE Catalog I
| Name T Cali sl
: Address Ph# :
| State Zip Cardté __ Exp. Date I
= |
1

Major Credit Card give number, expiration and signature

CIRCLE 152 ON READER SERVICE CARD

HI-PERFORMANCE DIPOLES

- x 1= - == N ) 3~ 1 ) ’
s extpa)
Anlennas [hal work! Custom assembded (o your ceniad Frm: i tull-::l aiving Thﬂ-fﬂfﬂr
. of cenmier and gach end - Bang Gs verted VY - honizenial, ser dipo a ﬂ}- A Rf"n-bﬂ“ .-'l-i.l'ﬂff‘.l'lﬂ'?f
ipole - commvmeicial gualll Slalnlaas hare I‘l'l'ﬂ-rh In I| AWEF « N lr:l gy
e o s S v | ([T | shir NestTy 2T Dy ALY
; a0 i dipale b7 §105
ey B e T e m.ﬂ T}\EIZE 200 $39.95 $34.95 $29.95
HPD-3* 160-80-40M hi-parformance dipols 113" long 1 ppd 400 5"9.95 544, 0s 53 9.95
S50-8° 160-B0-40-20-15- 10M space saver dipols 71 lang B ppd sne 55_.'.95 ISJP g.{ 5‘_‘_‘F5

550.5° B0-40-20-15.10M space-saver dipols-apecily L 439108 G280 ppd
s i ppd

Infs &I 1000 $99.95 $89.95 §79.95
AntennasWest Algrirriind SSNGraisie
(801) 373-8425  Box 50062-S, Provo UT 84608
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5504 BO-40-20-15M space-saver dipole-specily L, 48'-301
*B-bands with wide-maiching-rangs tunas,

54!..55 fm catalogue af 30 dipoles, slopars, and H:lll!ll uil-nn umqu-l- arlannay

H I.HTEHH
TOR-3P-3814 pox 395 T T SRS EeAY L s003e
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SUPER PERFORMANCE BATTERIES
UPDATED SUPER ICOM SUPER YAESU

SUPER ICOM BP-75. 132 volts. SUPER YAESU FNB-4SH, 12 volts,

' 1000ma. double the capacity of the
I1 [:Eﬁrrlraap‘glpﬂli :]huetpﬁpamty oL Yaesu FNB-4. 5 watt output. Rapid

SUPER ICOM BP-BS. 96 wolts, charge only. $71.00
1200ma, 50% more capacity than SUPER YAESU FNB-3S. 96 volts,
the Icom BP-8 1200ma. triple the capacity of the

Both are rapid base charge only, or Yaesu FNB-3. 35 watt output

g Rapid or wall charge. $65.00
Fﬂ’g?%"u:”gg%m%_ &I}mches nigh. Both are perfect for the 03, 09 and

SUPER KENWOOD 727 series radios and are 4 inches

Exact replacement FNB-2 Nicad pack Migh

SUPER KENWOOD PB-255/PB-268.84 for Yaesu FT-404R/207R/208R/708R  Inserts for:
voits, 900ma. double the capacity S22 50 Kenwood PB-25. 25H. 26 $25.00
of the PB-25/PB-26 for the 2500/ lcom BP-3 MEL S
2600/3500/3600. Charge with either SPEAKER/MICS Icom BP-5 {500ma) $2495
the standard wall charger or drop lcom HM-9 $35.00 Icom BP-7 [S00maj $2950
in charger. 3 inches high 6500  Yaesu MH12A2B $31.00 Icom BP-B $2950

Full line for Yaesu 411/811/470. FNB-10/11/12/14 available

Add 54 00 shippmg& handhng for first pack CT residents add 8 tax
Complete line of NICAD packs for lcom. Kenwood. Yaesu. Tempo, Santec. Azden, Cordless Telephones
Akaline. Nicadl& Gell-Cells. All NICAD packs include 1 year quarantee. Commercial Radio Packs available

For all your battery needs, wrile or call mﬁa}r forac ﬁmpifte catatug Dealer inguines mvited
MADE BY HAMS =11H

JIPCRIPHEX Inc.

149 Paimer Road * Southbury, CT 06488 L
(800) 634-8132 In CT (203) 264-3985 FAX: [203) 262-6943 |
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Joe Moell. PE, KéOV
PO Box 2508
Fullertion CA 92633

Try UHF and SAR

Radio direction finding (RDF) enthu-
siasts are always looking for new chal-
lenges. The latest in the Los Angeles
area is UHF. A competitive transmitter
hunt on the 440 MHz FM band starts at
2 p.m. on the first Sunday of each
month, with boundaries that include
parts of four counties—over 2300
square miles total.

T-hunting on 440 isn't completely
new, Ham TV enthusiasts have done it
in the past. If you have only hunted
below 150 MHz, you're in for a real
surprise on your first 440 MHz hunt. It
seems as if every object in the universe
reflects 440 MHz signals. UHF waves
bounce like a million ping-pong balls.
Unlike HF signals, which propagate by
ground wave or ionospheric refraction,
UHF signals carom around, scattering
off buildings, hills, cars, overpasses,
canyon walls—you name it.

On the most recent hunt, almost all
the teams drove north from the starting
point and spent the afternoon scouring
saveral foothill cities 13 miles north,
following bounces. The transmitter
was actually 17 miles southwest of the
start point, but the signal could not be
heard from that direction at the star,
due o shielding by intervening hills.
The signal went up Brea Canyon,
around the starting hill, and “lit up™ all
the northern mountains.

If you think you're an unbeatable fox-
hunter, try 450 MHz for a humbling ex-
perience. Now, let's see who will be the
first to set up a hunt on the 1.2 GHz
band!

Triangulation by Packet

Several local hams have begun to
hold QSOs from their base slations
during the Saturday night mobile 2 me-
ter hunis. They exchange their bear-
ings on the fox via packet radio, in an
attempt to figure out where the hider is
without going oul on the road. Last
hunt, their collective guess was within
two miles of the actual hiding spot. Not
bad—| wonder which mobile hunter
will be the first 10 put a packet terminal
in his hunt vehicle 1o eavesdrop on
these folks.

A large fraction of the southern Cali-
fornia T-hunters are active on packet.
Tom Ritchie N6FBH saw this as an op-
portunity. He has set up the first dedi-
cated T-hunt packet bulletin board sys-
lem (PBBS). If you connect to N6FBH-1
on 145.05 MHz, you can exchange
messages with other T-hunters, read
the resulls of recent hunts, and down-
load schedules and rules for the dozen
or so hunts in the upcoming month.

Because Tom's board is limited to
T-hunting activities, it is not in the
Westnel mail system. If you wanl 1o

Radio Direction Finding

send him a packe! message and
can't get into his PBBS direct via a
digipeater, send it to N6FBH @
WBE6YMH-2 #SOCAL.CA.USA.NA. I
your message is of interest to all
hunters, I'm sure he will move it from
YMH to his PBBS. By the way, you can
also send packet messages 1o me al
WBEYMH-2.

Be a Life Saver

Words can't describe the excitement
of being the first foxhunter to find the
hidden transmitter and win the hunt, If
you have tried your hand at it, you are
probably nodding in agreement. But
did you know there could be an even
greater T-hunting thrill awaiting you?
Your skill and your gear could save a
life!

Most hams have heard of Emergen-
cy Locator Transmitters (ELTs). These
100 milliwatt units (see Pholo A) acti-
vale on impact when an aircraft goes
down, giving the survivors a chance to
be located and rescued before being
overcome by thew injunes or by expo-
sure 1o the elements. In a soft emer-
gency landing, victims can activate the
ELT manually.

When an ELT comes on the air,
someone with RDF expertise has to
find it right away. Responsibility varies
from area to area. Civil Air Patrol (CAP)
volunteers take on the task in many
parts of the country.

Veteran CAP member Jerry Waell-
man works for two Utah newspapers by
day, and uses RDF to save lives in his
off hours. He has been involved In
search and rescue (SAR) for 20 years.
Many CAP members are hams; this led
Jerry to get his own license (WB7ULH)
ten years ago, and add Amateur Radio
Emergency Service (ARES) to his ac-
tivities.

"*Some time back, a guy crashed into
one of our canyons in bad weather,”
Wellman recalls. ““He sort of pancaked
it in. We picked up the ELT and did a
classic response, with the sherff, the
CAP, some hams, and a plane. It went
right together. One guy was killed in
the crash, but the other survived. We
had an Army chopper come in and got
him out. Another three hours and he
would have died in the snowstorm."
This is the typical scenario of a Utah
CAP SAR mission—a light plane going
down in rugged mountain terrain. If the
crash site is high, the ELT signal may
be heard at an airport or at some of the
VHF/UHF ham and CAP repeaters that
are equipped with auxiliary 121.5 MHz
distress frequency receivers and alert-
ing circuits.

If, as often happens, the plane ends
up in a deep canyon, the ELT signal is
usually reported first by a passing com-
mercial flight. Airline pilots are urged to
monitor 121.5 MHz at all times for this
reason.

The ELT signal may also be picked
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Photo A. This Emergency Locator Transmitter mounts in the tail of a small plane,
and activates on impact. (Photo by WB6UZZ)

up by one of the search and rescue
satellites (SARSATs). ELT signals
picked up by these low altitude US,
French, and Canadian birds are pro-
cessed at Scott Air Force Base in liii-
nois. (Soviet COSPAS satellites are
also part of the system.)

The SARSAT center computers per-
form a special kind of Doppler RDF. Itis
not the same scheme used by mobile
Doppler units with ring antennas. In-
stead, SARSAT uses the Doppler fre-
quency shift observed on the ELT sig-
nal by the satellite due to its rapid
velocity as it passes overhead.

Data from a single satellite pass over
an ELT normally locates the site within
25 miles. Computations from multiple
passes can improve the "'fix" downtoa
fraction of a mile.

Pilot's Choice: Dual Antennas

If weather permits, RDF-equipped
CAP aircraft lead the search mission.
Airborne RDF antennas must be sta-
tionary and not add appreciable wind-
load to the plane. No rotating yagis or
quads here! Dual antenna switched-
pattern sets such as the L-Per by
L-Tronics are the overwhelming
choice. Their ruggedness and simplici-
ty make them useful on a plane or as a
hand-carried unit in the wilderness.
“We even used one successfully on a
helicopter,” Wellman says.

As with other RDF efforts, experi-
ence and training have no substitutes.
Sure, an inexpernenced RDFer can
lape a couple of antennas to a plane's
windshield and go on a search. But
planes with permanently mounted an-
lennas and experienced pilots almost
always do better. Every aircraft is dif-
ferent, and the middle ol a SAR mis-
sion is not the time to be learning the
e@ccentricities of a new airborne RDF
lashup for the first time.

CAP constantlly emphasizes the im-
portance of practicing RDF skills in ad-
vance of need. ''Most pilots,”’ says
Wellman, "'need continuous training in
RDF to be effective. For a while, we
were having drills where we'd ask
someone to take an ELT and hike into
the mountains and hide it on 121.6

MHz for practice. They did some inter-
esting things to test us: unusual anten-
na positions, putting the ELT inside a
steel barrel, and multiple ELTs.” The
best volunteers take advantage of ev-
ery opportunity to get oul in the field,
gither on training runs or actual mis-
sions. “‘Whoever is going,'’ says
WB7ULH, “I'll go with "em."”

The biggest problem with the ELT
system is false alarms. SAR people
have learned to check nearby airports
first when an ELT alarm is heard. In an
overwhelming majority of cases, the
signal tums out to be an accidental
actuation caused by a hard landing or
other non-emergency. One estimate
places the cost of tracking down these
false alarms at two million dollars per
year.

Wellman tells the story of one bad
Utah windstorm. "It set off two or three
ELTs, and a pilot crashed into the
mountain at the same time.

“"We were DFing all the false alarms,
but as we turned them off, we could still
hear an ELT signal. It turned out there
was a guy alive on top of a peak at
about 9700 feet. A couple of days later
he was found; it took that long to get to
him. The para-rescue people from Hill
Air Force Base jumped into the site. He
was critical, with probably only a cou-
ple of hours left.”

Get Involved

If you would like to use your T-hunt-
ing skills for a valuable public service,
contact your local office of the CAP.

It isn't hard to think of other situa-
tions where RDF could be a lifesaver.
How about finding endangered hikers?
Anyone lost or injured in the wilderness
who carries a beacon transmitter will
be much easier to locate,

We hams always carry our HTs when
we're out in the woods, right? But what
about everyone else? The FCC has
proposed a new public radio/RDF ser-
vice, called Personal Emergency Loca-
tor Transmitter Service (PELTS), at the
suggestion of a ham in Oregon. Al-
ready it is embroiled in controversy.
Come back naxt time for a careful look

at this proposal. [ B8
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Go Fly a Kite!

Last year | gave an ATV demo at the
Findlay (Ohio) Radio Club. After the pre-
sentation, Jon WMBW approached me
and said “Why don't you take your ATV
system and go fly a kite!"" This was not
meant as an insult—Jon had been plan-
ning to build a monster kite for some time
and thought it'd be great to fly a TV cam-
era for some great aerial views.

Jon paid a visit to a store that special-
izes in kites of all sizes (On the Wind, Her-
itage Square, Grand Rapids OH 43522;
(419) 832-KITE). Pam Sherwood, the

Photo A. The monster kite in flight.
(Photo courtesy of Mike Dawson.)

owner, recommended a large delta wing
design for the best combination of stability
and lift capability. She let him borrow a big
12-footer for the first attempt. Jon mount-
ed a 2-pound payload consisting of a video
ID and B0 milliwatt ATV exciter on the
string about 50 feet below the kite. The
first flight took the payload up to 500 feet,
resulting in good reception out to 20 miles
and sync bars outto 60 miles. The need for
a bigger, reinforced kite became evident
when a wind gust broke the main spar! The
kite and payload fluttered back to the
ground heading directly for the railroad
tracks. The train whistle confirmed his
worst fears. The kite was on a collision
course with the 5 p.m. Baltimore and Ohio
freight express!

Jon figured they would probably charge
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Figure 1. ATV payload configuration,

Ham Television

him fare, so he reeled in the line as fast as
he could, narrowly missing the train. This
episode convinced him he needed a much
larger Kite, capable of lifting at least four
pounds. Raw materials were gathered up
from the kite store to put together a mas-
sive 16-foot delta wing. (Jon's new kite
was mentioned briefly in the February
1990 "ATV" column.)

' “f_ = ""-.-,.I.

Photo B. The ATV payload ready for
lift-off. (Photo by Jennifer Pifer.)

--- “qi.‘ -"l_i:-‘.

The Live Camera Kite

After a summer of experimentation, he
sent us construction details for his ATV
kite with a radio-controlled TV camera.
Through use of a two-channel R/C system,
he now has control of both the azimuth
and elevation of the camera for some
spectacular aerial views from as high as
800 feet.

The latest system consists of a Uniden
B/W camera, 1 watt P.C. Electronics ATV
transmitter, two-channel R/C receiver and
servos, a 1 pound gel cell battery and a
ittle wheel antenna (see Figure 1). The
""Little Wheel" worked well in the flight
tests and is a very lightweight omni-hori-
zontal antenna. It was obtained from Olde
Antenna Lab, 4725 W. Quincy #1014,
Denver CO 80236.

Eric Vermillion, one of the local RIC en-
thusiasts, fabricated a camera mount out
of nylon for the two servos such that one
servois attached directly to the other (Pho-
to C). This provides a very lightweight
method of independent Az-El control of
the TV camera. The azimuth control has
better than 90 degrees of movement,
while the elevation servo allows you to
view the horizon or to pan smoothly down
to point at the crowd directly below the
kite. (Whenever you fly a kite this size
there usually is a crowd!) The little wheel
antenna is mounted on three 12" long
plastic or nylon rods to help keep RF out of
the camera and the R/C receiver. Using a
1.2 Ah lead acid battery, the payload oper-
ates for about 45 minutes.

For best stability, attach four strings
about two feet long to the corners of the
payload. Tie two of these strings together
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at each end of the payload. This forms
your mounting harness to the flight line.
Make two loops about three feet apart in
the kite's flight line about 50 feet below the
kite itself, Attach each pair of payload
mounting strings to these loops. This pro-
vides a very stable mount, although you
sometimes may experience a gentle
swinging motion depending on wind con-
ditions.

Roll Your Own

You can construct your very own mon-
ster delta wing kite using the dimensions
shown in Figure 2 (The heavy black lines
are the support spars). Choose the design
width (example: 16 feet). This is your
200% value. This will make the height of
your kite exactly eight feet (100% scale).
All other dimensions are scaled from this
value. It's a good idea to make a paper
version of the kite just to be sure of your

Photo C. Close-up view of the servo
operated Az/El camera mount.

calculations. The actual kite is construct-
ed from 1.5-ounce nylon material. Allow
enough overlap (3") on the edges of the
kite and the centerline to make sleeves for
the spar supports. The 2" diameter spars
are made out of a high strength carbon
fiber. They are lightweight and hollow, but
can really take a lot of heavy lifting and
abuse. The spars can be purchased at kite
stores and come in 55" lengths. It will
probably be necessary to connect two sec-
tions together with a ferrule to achieve the
proper size spar. It's a good idea to double
stitch those areas of highest stress, such
as the horizontal back spar attachment
peoints. The mounting hole on the keel con-
sists of three nylon layers stitched togeth-
er to provide additional support for flight

Photo D. The ATV package heads for
the skies.

line attachment. The horizontal spar
mounts in pockets sewed into the back of
the kite and helps to form the kite into the
proper airfoil shape. All materials are
available from stores that specialize in
larger kites. While at the kite store, it's a
good ideas to take a close look at a com-
mercially built delta wing kite before build-
ing yours.

Flight Tips

It's best to use 220-pound kite string.
The forces on this large a surface area can
be quite strong in a moderate wind. It
sometimes takes three people just to bring
the thing back in!

A good source of information about kite
flying (as well as listings for kite store loca-
tions nationwide) is available from a maga-
zine called American Kite. They can be
reached at American Kite Company, 480
Clementina St., San Francisco, CA 84103,
(415) 896-0830.

Jon plans to add a 100 milliwatt 10
meter beacon on 28.235 MHz which will
be mounted directly on the kite itself. The
10 meter inverted-V antenna will fit nicely
inside of the spars. The beacon will be
operational during each flight and should
prove to be an interesting experiment.

The ATV kite has been a big hit at ham-
fests and other special happenings. Not
only is it a crowd stopper, it's an inexpen-
sive way to provide a bird’'s-eye view of
any event. For more detailed information
onthe kite system, you may send an SASE
to Jon Pifer WMBW, P.O. Box 574, Arling-
ton OH 45814. |F&1

|

100%%
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Figure 2. Delta wing kite dimensions.
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Smarts, Hearts and Sparkle

This fall millions of children all over
the country will be going back to school
with their new school supplies and their
trendy lunch boxes. Along with this,
they will also be bringing their fears
and anxieties as well as their expecta-
tions for the new school year.

The instructor of an after-school ham
radio club or a teacher lucky enough to
be teaching ham radio in a school, as |
do, musl take responsibility for making
sure that the children in his/her class
are highly motivated lo learn, and that
they feel good about what's happening
in that class. Having been on the front
lines for over nine years with sixth, sev-
enth and eighth graders in a New York
City school, | have come to the conclu-
sion that there are three ingredients
which determine whether or not a
course will be successful. The three
components that teachers must con-
cern themselves with are ''smarts,
hearts and sparkle."”

Smarts

The first ingredient needed for a vital
and dynamic ham radio class is
“smarts."” This refers to the education-
al validity of the course. Amateur radio
in a classroom gives the teacher the
opportunity to incorporate all areas of a

school’'s curricula into the daily les-
sons. While most students are suffer-
ing through science, muddling through
math and laboring over language arts,
children in the amateur radio class are
eager and excited about pointing out
countries on a map while speaking to a
citizen from that country at the same
time. The students will be using math
skills because of distances, time differ-
ences and formulae that are an integral
part of radio work. To youngsters in an
amateur radio class, this is not just
“yucky"’ schoolwork, it's whal we have
to do to belter enjoy our time on the air,

The teacher of amateur radio must
have a flexible approach. You never
know who will be getting back to you on
the radio. The teacher must be willing
lo extract the most and the best out of
whatever happens. There are built-in
social studies and language aris les-
sons in every contact. It's a bonus if
there's a really interesting ham at the
other end, and a real treat if it's a live
current evenls happening, like a hurri-
cane or an earthquake, or a contact
with an astronaut in space. All the chil-
dren should leave the classroom ham
shack having had new experiences,
having learned new skills appropriate
lo their abilities, and having enjoyed
the whole process at the same lime.
The "smarts” part of a ham radio cur-
riculum is the ability to present material
capable of exciting the more “‘reluctant
learners'” as well as challenging the
"'gifted’’ student.

Phaoto A. Students having fun trying to “'decode’” a message.
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Photo B. Carole WB2MGP pointing to the fiag of a country where the class has
made a contact.

Hearts

The “'hearts" component of my mag-
ic formula is where the children be-
come motivated to do well because
they are made to feel special. Many
youngsters in today's society denve al-
most all of their securily and nurturing
from their school environment. The
“hearts’” factor is very important to
children with littie or no self-esteem,
who have really never succeeded at
anything else in their school careers. In
the ham radio class there is a myriad of
skills and abilities a teacher can use to
encourage all the youngsters to partici-
pate and to contribute on their own lev-
els. Every child should leave that room
feeling good about himself. Today's
children don't care what we know—
they want to know that we care,

Sparkle

“Sparkle'' is my favorite ingredient.
That's where the instructor makes all
the difference in the program.
"Sparkle” is that extra-special some-
thing that only a creative, dynamic and
enthusiastic teacher can bring to a pro-
gram. It's the smiling face, the accept-
ing tone of voice, the encouragement
given, and the establishing of an en-
vironment that children want to be a
part of while they are learning and hav-
ing fun,

The combination ol a well-trained
and enthusiastic teacher of amateur
radio, coupled with a supportive ad-
ministration at school, can only spell
success for everyone in the program.
The message on this page from my
principal, Stanley Katzman, is meant to
be encouraging and supportive to all
teachers and administrators consider-
ing an amaleur radio program this
year. You can use this column to ask
for any help or assistance you may
need. Go for it!

As we begin another school year,
thoughts of invigorating our curriculum
offerings come to the foreground. We
are constantly in search of ways in
which to infuse enthusiasm, positive
attitudes and knowledge to benefit the
children in our schools.

From all of thase points of view, and

many more, the ham radio program al
our school filis the bill. Youngsters are
literally given “hands-on’’' experience
in communication with remote and
varied parts of our continent. They
have an opportunity to recognize the
universality of concerns over environ-
ment, political unrest and ecology.
They learn to express themselves suc-
cinctly, and with knowledge, so they
can better communicate with the voic-
es at the other end of the line. They
recognize that we are indeed part of a
very small, yet extremely diverse,
global community, each of us with simi-
lar needs but with varying local prob-
lems.

Ham radio, in the hands of a master
teacher, incorporates not only the tech-
nical skills necessary to operate the
apparatus, but also raises the young-
sters' awareness and sensitivity to
their environment. As school adminis-
trators, the task of familiarizing our
charges with the basic elements of ed-
ucation is but a small part of our mis-
sion. Through this program, the young-
sters exposed to the world of ham radio
get to recognize the true meaning of
cooperation and fellowship. They rec-
ognize that there are people, identified
only by call numbers, who are willing
and ready to help when the need is
there, regardiess of the miles that sep-
arate us.

That is a powerful lesson for young
people to learn and, | am pleased o
say, one that the students of the Rocco
Laurie Intermediate School have been
exposed to for many years. Our master
teacher, Carole Perry, stresses thaose
elements and continues to bring the
message of coaperation and caring o
her pupiis.

The money and energies expended
on creating, nurturing and maintaining
a ham radio program pay uniold divi-
dends in the development of a student
body who is aware and willing to work
with peopie all over the world in better-
ing the lives of all of us.

Stanley Katzman, Principal

The Rocco Laurie

Intermediate School 72, R.

Staten Island, New York 10314 B}
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Ask kaBoom

Michael J. Geier KB1UM
“% 73 Magazine

WGE Center

Forest Road

Hancock NH 03449

A Forkinthe Road, and More
Blindfolded Painting

Before we begin, I'd like lo ask a
favor. Please don't call me at home. |
have received calls regarding columns
and construction projects at all hours
of the day and night. Often, long-dis-
tance callers leave their numbers on
my answering machine and expecl a
return call. I'd love lo answer each one,
but | just can't afford it. Could you? If
you need to reach me, the best way is
via 73. They will forward all correspon-
dence. Letters of interest to other read-
ers will get mentioned here in the
column, but | can’t write personal let-
lers back—there’s just too much mail.
Thanks for your understanding.

Speaking of interesting letters, | just
got one today from a young gentleman
named Bob in California. No call, last
name or return address. He says that
he is 18 years old and would like to
become an ‘‘electronics repairman.”
His electronics teacher, however, told
him that there is no demand for repair
people because surface-mount chips
have made it loo difficult to change
parts. The teacher went on to suggest
that the students become engineers in-
stead, as the need is much greater for
designers. Bob would like to know if
this is good advice.

Well, Bob, let me state up front
that there is and probably always will
be plenty of demand for good techni-
cians (the industry term for “‘repair
people'’). Remember that for every
one designer who creates a product,
many repair people will be required to
keep the thousands or millions of them
working. Yes, surface-mount parts are
harder to change, but somebody has to
do it. Further, not everything makes
use of them. Mostly, they are found
in miniaturized gear, such as cam-
corders, VHF/UHF walkie talkies,
portable CD players, etc. The average
home VCR doesn't use them, or has
only one or two. The same is true for
many of the other household gadgets
we all take for granted. Of course, that
may nol always be the case,; surface-
mount parts will surely be used more
and more in years to come. But why be
afraid of surface mount? With the right
soldering tools, it's really no big deal.
And, obviously, no one is going to
throw a $1000 camcorder away be-
cause a surface-mount chip goes bad,
s0 they must be getting changed,
right?

The question of which road to
choose goes much deeper. Engineers
and technicians do very different

The Tech Answer Man

things. Engineering concentrates on
the theoretical. it involves lots of math
and physics. In my experience, most
new engineering school grads have
hardly touched a transistor or IC. They
know lots about Fourier transforms and
network analysis, which is very useful
stuff. But they have little idea how to
use real paris. | guess schools expect
them to learn the practical side on the
job, and some certainly do. Bul, as a
general rule, engineers spend much
more time with a calculator than with a
soldering iron, and precious few could
fix their own VCR. By the way, engi-
neering pays considerably better than
does technician work.

Technicians, on the other hand, are
expected to know real circuits very
well, but often fall short on the amount
of theory they really need to do the job
properly. I've met some who barely
knew Ohm's law! Others didn't know
how to use an oscilloscope, or had little
concept of the relationship between
the time and frequency domains. Any-
way, in the long run it all boils down
to this: Do what you enjoy! If you
love getting your hands in circuils
and, especially, if you really enjoy
the thrill of the troubleshooting “hunt,”
become a technician. If, on the other
hand, you get pleasure from math-
ematics and enjoy devising solutions
lo new problems, go for the engineer-
ing. And remember, you can always
do a bit of both. The really good techs
are practically engineers, and vice
versa, One last piece of advice: Gel a
ham license. The stuff you'll learn will
sarve you well no matter which road
you choose.

| also got a postcard from Paul
WIHD, in which he admonished me to
"keep up with the times, OM," be-
cause | had wondered whether any-
body had put a FAX machine on the air.
He explains that the PK-232 does both
WEFAX and ““ham FAX" real well.
Gimme a break, Paul. Even | know
there's plenty of computer-type FAX
available for the ham bands. | was re-
ferring to normal “'stick a document in
at one end and out pops a copy at the
other'’ office-type FAX. As it turns out,
that's been done too. Anyway, Paul,
thanks for writing.

Fixing It Without a Schematic

Now, on to our topic. Last month, we
were discussing the fine art of sche-
matic-less repair. | use the word "‘art”
deliberately, because the practice just
isn't an exact science. You can do ev-
erything "'right,” yet wind up four hours
later every bit as confused as when you
started. Other times, you may stumble
on the answer in five minutes. You just
never know.

There are two levels of diagnoses
you must make any time you repair
something, but their accuracy be-
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comes more critical when you don't
have the diagram. The reason Is sim-
ple: If you get lost, it's a lot harder to
find your way back again! Like a cross-
word puzzie, a circuit can seem very
different from what it is if some of the
clues are missing.

Level One

The first level is the “macro” level.
Look at the radio (or whatever) as a
whole and try to decide what might be
wrong with it. I've talked about this
before, but it bears further thought.
Sure, if the power supply is dead, that's
a good place to look. In fact, the deader
adevice is, the easier it probably will be
to fix., The toughest repairs are the
obscure ones. Perhaps the display
flashes on and off, but only now and
then, Or maybe the walkie works, but
the LOW BATTERY light never comes on
when it should, Or the audio is just a
little more distorted than it was before.
And so on.

In these circumstances, it pays to do
a careful job of your detective work. As
I've said many times before, rule out as
much as you can, starting with the obvi-
ous. One trick you can do is to look for
conflicts. If the receive audio 1s poor
but transmit is OK, that would sugges!
that the audio amp might be broken. If,
however, the radio uses the same amp
for both RX and TX, that's a conflict.
Many inexperienced techs will over-
look the conflict in their desire to make
the diagnosis. Naturally, that diagnosis
will turn out to be wrong. As a general
rule, if there is a conflict, you are proba-
bly looking in the wrong place. As the
proverb says, if the puzzie won't fit
logether, there's probably a piece
missing!

Before | get to level two, I'd like to
make a special case of the example in
the previous paragraph, in which the
display flashes on and off, but only oc-
casionally. If you ever want to give a
tech nightmares, whisper the ugly
word “intermittent.”” Ugh, | felt a stom-
ach pain just typing it! Nothing but
nothing induces frustration like an in-
termittent. it never acts up when you
want it to, and you almost never can be
sure you've really fixed it.

The worst offenders are cold solder
joints on PC boards. It seems like, no
matter where you tap the board, the
effect is the same. In fact, sometimes
the problem seems worse when you
\ap on the board far from the actual bad
connection. | have never found any
foolproof, or even reasonable, way 1o
attack this sort of trouble; you just have
to keep trying. By the way, circuils
which act up only after the rig gets hot
are usually not true intermittents. Ther-
mals are best found with a can of freez-
ing spray. Let the rig act up, and then
spray suspected areas until it calms
down again, Concentrate on transis-
tors and |Cs—they are nearly always
the culprits. When you think you've
found the trouble, go through the heat-
ing/cooling cycle again just o be sure.
On rare occasions, I've seen cold sol-
der joints behave in a thermal manner,
so | always check the connections be-
fore | change the part.

Level Two

I've digressed a bit, so let’s get back
to the non-intermittent diagnosis pro-
cess. Last month we discussed how to
recognize various stages. Once you've
decided to concentrate upon a particu-
lar stage, how do you find its inputs and
outputs and start troubleshooting?
Let's look again at the various stages,
this time delving into their innards.

Power supply regulator: If it's a tran-
sistor in a linear regulator, you should
find 2 zener diode near the base. | say
“near” because there could be some
resistors in between the two. Check
that the voltage appearing on the zener
is whatever is specified for that type of
zener. Look the part up by its part num-
ber. If, for example, it's a 9-volt zener,
you should find aboul 9 volls across it.
Don't worry about small fractions of a
volt, but if it reads significantly more
than 9 volts, it is open and should be
replaced. If there's /ess than the rated
voltage, the diode may be OK, and sim-
ply may not be getting enough voltage
from the resi of the circuit.

One end of the transistor, either the
emitter or the collector, connects to the
output of the rectifier/filter area, and
the other end goes to the final filters
and then feeds the ng. Measure the
two voltages with respect lo ground. If
they are the same or nearly so, the
transistior is most likely shorted. If
there's at least 0.7 volts difference, the
transistor may be OK. Here's an easy
way to tell: Kill power, disconnect the
base and connect it lo the emitter. Now
turn it back on. If the outpul disap-
pears, the transistor is not shorted, and
is probably OK.

If there's no output at all to begin
with, check that there's voltage at the
input of the transistor. If there is, and
the base has something on i, too, then
the transistor is very likely open.

IC regulators are a bit trickier, but
they are just collections of transistors,
after all. There will still be an input and
an output, with some sort of feedback
from the output to an “adjust™ termi-
nal, which corresponds to the base of
the transistor in the discrete version,
Troubleshool them the same way.

Swiltching regulators, which aren’t
common in radio equipment, are dis-
tinguished by pulses at the transistor
base or on one of the IC pins. In a previ-
ous column, | discussed them in some
detail. Switching regulators in other-
wise linear supplies are OK to work on,
but try to stay away from full switching
power supplies unless you have an iso-
lation transformer and really know
what you're doing. They are just too
dangerous to poke around in because
much of the circuitry is connected di-
rectly to good ol’ deadly AC wall power.

In my June column | made the erro-
neous statement thal a variac could be
used to isolate the AC line. As pointed
out by Ted WA2RGB, a variac does not
provide isolation from the AC line and
should never be used for that purpose.
Thanks Ted for the info.

Yikes, | just noticed I'm out of room
again, so we'll have to continue this
next month. See you all then. 5§l
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Mike Bryce WBBVGE
2225 Mayflower NW
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Improving the VFO

Last month | described one of my
personal favorites, a VFO. I've been
using this circuit for a very long time,
with excellent results. However, there
is always room for improvement. This
month we'll take a look at the modifica-
tions | made to the circuit.

Since the VFO operates as long as
the supply voltage is connected, using
the VFO in a transmitter could cause
trouble. You would "hear” the VFO on
the receiver, which would mask out all
but the strongest signals. Of course,
this is nol what we want. To be a happy
camper, we need to move the VFO's
signal out of the range of hearing.

There are several ways to do this,
First, we could just remove the 12 volts
from the VFO. But this could cause the
VFO to drift from short-term instability.
Second, run the VFO at a different fre-
quency altogether. Too much trouble.
Or we could just shift the VFO's
frequency out of the way—by far the
best bet.

Shifting Frequency

To shift the VFO we can either add
capacitance or inductance. Either one
has the same effecl; the frequency of
the VFO is lowered. Take a look at Fig-
ure 1. This simple circuit will lower the
frequency of the VFO by adding a small
amount of capacitance to the tuned cir-
cuits.

As the figure shows, C4 is a piston-
variable tnmmer capacitor. | chose this
type of capacitor because they're
cheap, easy 'o come by, and very
slable.

Here's how it works. When the VFO
i5 operating normally, C4 is out of the
circuit; everything operates normally.
When the offset line is turned on by the
application of 12 volts, D1 is turned on.
This connects C4 to the tuned circuits
of the VFO, adding capacitance, thus
lowering the VFQO's frequency. The
choke keeps RF oul of the offset cir-
cuilry and other swilching systems.
Now why use a trimmer capacitor, be-
sides the above reasons? Well, for one
thing, you don’t have to use one if your
VFO is only for a transmitter. Just re-
place the trimmer capacitor with a fixed
capacitor of small value, such as 4.7
pF. You don't want 1o add too much; it
might cause the oscillator to stop.

As for the trimmer, when you're
building a matching direct conversion
receiver for the transmitter, you can
use the free-running VFO. In fact,
you'll need the VFO for injection to the
mixer. By using a variable trimmer ca-

Low Power Operation

pacitor, you can do a little bit of magic:
transmit offset.

Fine Improvements

When the T/R controls switch over
from receive to transmit, the capacitor
will again switch into the tuned circuits.
By adjusting this capacitor, we can pro-
duce a 750 Hz offset, just nght to keep
from leap-frogging across the band.

We can also make the VFO a little
better by removing the zener diode and
replacing it with an outboard regulator.
This simple regulator circuit, shown in
Figure 2, must be installed away from
the VFO. We don't want the heal gen-
erated by the IC to affect the frequen-
cy-controlling components of the VFO.

To help clamp the RF voltage and
secure stability, add a 1N914 diode
across the 39k resistor on the gate of
the 2N3819.

The entire VFO must be shielded.
Use double-sided PC board if neces-
sary. It might not look too good, but it
does work. Since there is no PC board
for the offset circuity, | used a small
piece of perfboard, mounting it as
close as | could to the main VFO board.
Be sure to pot the entire perfboard with
silicon sealer, as this will keep micro-
phonics to a minimum.

Use feed-through capacitors for the
offset control lines and for +Vcc to the
VFQ. Shielded cable for the output
Is also a good idea. If you don't like
messing around with the RG-174/U
cable, shielded microphone cable
works quite well and it's a lot easier
to work with. Radio Shack sells a roll for
a couple of bucks. Another good
source for this cable is old audio patch
cords. | always have a pile of cables
with a bad end. Cut the ends off, and
you've gol a good start on some fine
shielded cable.

Now that most of the electronics of
the VFO have been built, here are a few
thoughts on the mechanical side. The
difference between rock-solid tones
and a warbler can be traced back to
mechanical construction,

Housing, Drives, and Calibration

| prefer to use a small aluminum box
to hold the VFO. This box provides
both shielding and structural support.
Also, it's much easier to mount feed-
through capacitors. And, unlike PC
board shielding, | can always open the
aluminum box to fix whatever might go
wrong. PC shield boxes can be a real
bear to get apart. Photo A gives an
inside view of the VFO and the offset
circuil. Notice the amount of RTV seal-
er on the toroid.

This brings us to the last problem
with home-brewed VFOs: How do you
get that velvetl smooth tuning of com-
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Figure 1. This circuit adds a small amount of capacitance 1o the tuned circuits,

thereby lowering the VIFO's frequency.
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Figure 2. Remove the zener diode and install this simple regulalor circuit.

mercial rigs? Well, you don't. ll's that
simple. You can come close, but you'll
never get the feel of a TS5-440 from a
home-brew rig—unless you have lots
and lots of money to play with.

A vernier drive is a must. In fact, it's
common practice to use TWO vernier
drives, one 1o turn the other. This al-
lows for very fine tuning, but at a cost.
You can't move quickly from one end
of the band to the other. Jackson Broth-
ers make the finest drives around, but
they're not cheap. The imported
vernier drives never seemed to hold up
for me. And they always made my
home-brewed projects look, well,
home-brewed! Regardless, get the
best drive you can.

Calibration is another problem with a
home-brew VFO. How do you know
where you are? In my case, | don't real-
ly care. | just adjust the VFO for the
band I'm working and leave it there. |
adjust the very low end for, say, 7.025
MHz and let it go at that. When | tune
up the band and | hear RTTY, | have a
good idea I'm near 7.080. When the
CW slows down, I'm in Novice country.
On hearing SSB from the speaker,
guess what? I'm in the phone bands.
MNow, of course, this really plays havoc
when you're in QS0 with a guy who
asks you to QSY up 2 kHz, You call me!
A 100 kHz calibrator with outputs at
every 25 kHz works well, too. You'll
know you're al least 25 kHz close to
something!

Instead of my method of dial calibra-
tion, you can use a digital readout from
a frequency counter. However, this
spoils portability unless you have a
very small frequency counter.

The problem with VFO calibration is
linearity. The capacitor we use for tun-

ing the VFO is not linear from one end
to the other; that is, the changes in
capacitance are not linear as you move
the capacitor through its range. You
might end up with more capacitance on
one end than on the other. The same
thing happens with inductors. Some of
the frequency spread will be on one
end of the dial, while on the other end,
it's all jammed together. A perfect ex-
ample of this occurs in the old Alda
radios. On the 80 meter band, the CW
portion had wide gaps between the dial
markers. Moving toward the higher
end, frequencies were piled on top of
each other. Instead of fixing the prob-
lem, Alda changed the symptom. They
re-marked their dial lo compensate for
the nonlinearity of the VFO.

There are two fixes for this problem.
One, you can tune the inductor and not
the capacitor. By changing the pitch of
the windings, you can fool the tuned
circuits into thinking they're linear.
Called ''permeability tuning,”” this is
the most common method used in
analog VFOs. An older method re-
quired changing the shape of the rotor
plates of the tuning capacitor. You
don't see this done today, but you can
find examples in the older shortwave
receivers.

Next month we’'ll look at some VXO
circuits. | also have a special treat for
the QAP builders out there. Hint: think
small.

Before | call it a day, this issue marks
the third year for the ""QRP'' column. |
want to thank all of you who have writ-
len me your comments and thoughts.
You're always welcome. As | said inthe
first issue way back in October 1987,
this is your column, dedicated to the

low-power enthusiast. [l
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LOOKING WEST

Bill Pasternak WAGITF
28197 Robin Avenue
Saugus CA 91350

The Greatest Day of My Life!

| have just returned from the most
delightful afternoon of my life. Iwas ata
wedding. A wedding so totally filled
with the aura of love that all of us in the
church could feel it and share in it. The
bride and groom have known one an-
other for less than a year, but in all of
my 48 years | have never seen two
people who more fit the old adage,
“made for one another.”

Why write about a wedding in a ham
radio magazine? Well, the simple truth
is that one of the newlyweds is a ham,
and, if you have ever seen the ARRL
video titled ""The New World of Ama-
teur Radio,'’ then she is someone
many of you already know. Her name
is—ar should | say that her name
was—Kelly Howard and at age 19 she
has become the bride of Mr. Steven
Lenhert.

Kelly entered my life about four
years ago when | was co-producing the
aforementioned ARRL video. We were
looking for some youngsters with ham
tickets to co-host the show with Roy
Neal KEDUE and one of those suggest-
ed was a fifteen-year-old from San
Diego, California, with a General Class
ticket and the callsign N6PNY . | quickly
became friends with both Kelly and her
mother Patty N6LKC. In 1988 Kelly be-
gan making the rounds at some of the
local ham conventions on my panel
sessions to speak about young people
in ham radio. In February of 1989 Kelly
came with Roy Neal KEDUE, Frosty
Oden NBENV and myself to tape inter-
views with U.S. Senator Barry M, Gold-
water K7UGA. Roy did the one on
Goldwater's views on code-free licens-
ing, but it was Kelly who was able to
show Barry Goldwater as the ham who
truly loved young people and was will-
ing to advise them.

You have probably never seen that
interview. It became the pilot for an
educational series that Kelly and | were
thinking of, but which never gol
enough funding to get off the ground.
We called it “'Today's People—An In-
terview with Barry Goldwater.”" Kelly
co-wrote it and co-edited with me—the
latter on a rented Betacam edil system
on my living room rug! It's really good
to show youngsters in a classroom or
maybe in recruitment sessions for
young hams. Maybe one of these days
I'll run an ad and make copies available
on VHS, but for now it sits in my collec-
tion of completed video projects await-
ing further action.

In the spring of '89, after she gradu-
ated from high school, my wife Sharon
invited Kelly to come and live with us.
She was with us for about six months
during which time we taped a second
“Today's People” which we subtitled

“Mr. Umpire.” It was a one-on-one in-
terview with a former major league um-
pire named Al Kaplon. Kelly, who knew
almost nothing about baseball, was so
able to get in-touch with Al's feelings
while on camera that Al later confided
in me that Kelly was a far better inter-
viewer than most of the full-time profes-
sionals on whose shows he had quest-
ed. Kelly was with us until about the
first of this year when she got her first
apartment and moved out on her own.
It was at about this time that she joined
the First Assembly of God Church of
Burbank, and it was there that she met
the man who would become her mate
for life this past July 28.

| have to tell you that it was possibly
the most emotional moment of my life
as | watched Steve and Kelly vow eter-
nal love for one another. | was awe-
struck as | listened to Steve sing a spe-
cial song of love to his new wife as they
stood hand-in-hand at the church altar.
Then followed their receiving first Holy
Communion as man and wife. The
beauty of these few precious moments
will remain with me until the end of
time.

So, why write about this wedding
here in 737 After all, it's barely a ham
radio related story. But you have to un-
derstand that | never was blessed with
children of my own and | honestly feel
as if Kelly was for me the daughter |
never had. And maybe these are the
words of a very proud “'want to be fa-
ther" who wants to share this joy with
you—especially the “you" who be-
came hams after seeing Kelly at age 16
explain our magical world that we call
“The New World of Amateur Radio.”
At 19, Kelly, the young woman who | at
times joked as being my "‘honorary
daughter,”” was truly a beautiful bride!

Tom McMillan WB3HGW,
the Man Who Got Waivers for the
Handicapped

InJune, radio amateurs in the United
States learned that intercession by His
Majesty King Hussein JY1 had lead to
pressure from the White House to
change the Part 97 regulations regard-
ing the administration of Morse code
examinations to handicapped appli-
cants.

Specifically, the Commission has
modified Part 97 to permit waiving
Morse code tests for handicapped per-
sons wanting to upgrade from Novice
or Technician to General, Advanced or
Extra class. The FCC has also directed
lhose administering Novice exams to
handicapped applicants to make spe-
cial provisions in the testing process to
include permitting a handicapped per-
son to copy the 5 word per minute test
one phrase, sentence or word at a
time.

This change is basically the result of
efforts by a Pennsylvania amateur who
has tried to upgrade for almost a
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decade, but who suffers from a malady
that keeps him from copying code at
speeds greater then 5 words per
minute. When Tom McMillan
WB3HGW wrote to JY1 asking him to
intercede he had no way of knowing
the impact that his letter would have.
He was as surprised as anyone, as you
will read in the one-on-one interview
that follows.

Newsline: Tom, how was it you took
on trying to obtain the waiver system
for the handicapped?

McMillan: | was originally licensed in
1975. Through the years | have prac-
ticed and practiced to try to get it [an
upgrade] and just could not. | even
went to a couple of neurologists, one of
whom was an amateur and | was told
that | probably would not ever be able
to copy code at different speeds.

But | have always been the type [of
person] that, when you told me that |
could not do something | worked hard-
er to accomplish it. But, it just came to
the point that | had to admit to myself
that | was never going to get to 13
words per minute.

Newsline: Why is that?

McMillan: | have epilepsy, and as the
doctor stated in his letter to the FCC,
the medication that | am on slows the
brain action down even slower. So, my
doctor wrote the letter to the FCC.

Newsline: And what happened
then?

McMillan: It was sometime in 1988
that | presented the letter to the FCC,
but they were pretty staunch in their
position of not granting exemptions. In
fact, | never even heard from them at
that time. [Even after] letters that were
written on my behalf from a VE here in
Johnstown, and my letters to the
ARRL, all they did was send me a letter
saying that they had turned it over to
the Courage Handi-Hams, who, in their
letter, said that they were sure that they
could teach me the code somehow so
that | could pass the test.

But, like | have been telling the FCC
for years, it is not the test that is given,
but, rather, the speed. The epilepsy
and the amount of brain damage | have
just will not allow me to copy it at a
faster speed.

Newsline: Did you then contact the
Handi-Hams?

McMillan: Not really. They are a truly
good organization, but | knew that no
matter what they presented as the test,
| could not pass it. | had already tried
everything that anybody had ever sug-
gested and probably more. At that
point | wrote to King Hussein. That was
back in September of 1989.

Newsline: Why go to someone out-
side the United States?

McMillan: Well, it seemed as if every-
thing | had tried here in the United
States didn't work. | talked to the FCC
on the phone. | got one call from the
FCC on the phone. | forget exactly who
it was from, but he said that under no
circumstances would the FCC ever
grant a waiver on the code.

Like | said, | probably tried just about
every route | could think of in the
states. One night | was lying here try-
ing to think of what else | could do

and so | wrote to King Hussein.

Newsline: What happened from that
point?

McMillan: That was on September 4,
of 1989. He replied with a letter. His
‘Royal Communicator’ signed the first
one that | received and it said that he
did write a letter to President Bush and
that he [Hussein] felt that something
could be done. In the first part of Febru-
ary of this year | wrote to King Hussein
again and he replied and said that he
had written to President Bush and that
President Bush had assured him that
there would be some way that they [the
government] could help.

Newsline: Did you expect action or
did you feel you were being placated?

McMillan: | had heard stories
through the years that King Hussein
has helped other amateurs in various
ways and that’s why | wrote to him.

Newsline: Then, were you surprised
to hear from him?

McMillan: | figured that he would re-
spond. Most people in those cases
would because it is good will between
the two countries. He is an amateur
and every so often he does go on 20
meters, although | haven't talked to
him. | talked to one person in the Royal
Palace in 1988 on 10 meters, but | have
never spoken with the king himself.

Newsline: Obviously it had some im-
pact.

Mc Millan: Well, President Bush—I|
don't know if he gave the letter to the
State Department, but | assumed he
turned King Hussein's letter over to
them and requested intervention on
my part. The State Department and the
National Security Agency were in-
volved,

Newsline: Did they contact the FCC?

McMillan: What they did was go to
the FCC board [commissioners] and
they had to get the approval of the five
members in order to grant the waivers,
s0 they have actually changed the law.

Newsline: You were hoping for an
exemption for yourself. Did you expect
it to be across the board for all of the
handicapped?

McMillan: In my letters | stated that |
hoped they would not treat it as a single
issue because different people with dif-
ferent handicaps certainly could offer
good radio service to various groups
and handle a lot of different types of
communications. So, | was glad to see
that it was not treated as an isolated
case. They were changing the laws,
not only here in the states, but also
internationally.

MNewsline: Playing devil’'s advocate
for a moment, what's to keep someone
now from going to King Hussein, or
Barry Goldwater, and saying that
.. .the FCC is willing to waive the
code test, but | can pass the code but
notthe theory. . . "? What about theory
test waivers?

McMillan: Unfortunately, | did open
up a big can of worms, and it is an area
where the FCC and its counterparts
throughout the world are unfortunately
going to have to deal with the situation.

The thing here is that anyone who
can read should be able to pass a writ-
tentest, but where my argument was in



regard to exemption from the code was
the brain damage that | have. It cannot
be repaired. No matter what technigque
is used, there is no way to increase the
speed of my brain processing it.

Newsline: What about CW?

McMillan: | actually believe that
there should be a code requirement
and | am against them [FCC] dropping
the code as a requirement!

Mewsline: Are you proud of the fact
that you have been able to help other
handicapped people in this way?

McMillan: Yes. | have been disabled
since 1973. | was originally hurt in a
coal mine. | had my back broken and
my spinal cord severed and | have suf-
fered from epilepsy since | was two
years old. So, | don’t mind fighting for
semeone’s rights whether it is popular
or unpopular. | believe that | was being
discriminated against because of my
disability and | figured that | would fight
it. Luckily enough | won, and | am
proud that | am the first one to get it
done. It is really a shame that | had to
go outside of the country to someone
like King Hussein, but that was just one
more avenue | had to try. And, it
worked,

Newsline: Is upgrading next for you?

McMillan: | would like to eventually
get my Extra Class license. | have the
applications and everything here to
join MARS. | have a son in the Navy
and a nephew in the Army, so once |
get my General class license | will join
the MARS net.

Newsline: | understand you are al-

ready a net control station and have
been honared by your radio club.

McMillan: In April of 1988, the Hilltop
Repeater Association honored me with
a plaque for dedication as a control
operator on our Sunday evening net. |
ran the net for about two-and-a-half
years, and | have been a [repeater]
control operator for about the same
amount of time.

Newsline: Earlier you said you favor
a code requirement. What do you think
about the proposed no-code license?

It is hard to say what the FCC is doing.
You don't know for sure because you
get too many interpetations. | guess we
are really going to have to wait till they
come down to it in the last draft.

FLASH: As we are completing this
article on Friday, July 13, the United
States Senate passed and sent on to
the president for his signature the
omnibus ““Americans in Disabilities
Act of 1990."” The house of Represen-
tatives had previously passed an al-
most identical bill and President Bush

“McMillan: | actually
believe that there should be
a code requirement. . ."”’

McMillan: Anybody with any intelli-
gence should be able to pass the test at
5 words per minute. So, | can’t see
them [the FCC] granting a waiver from
the code on this codeless license while
giving them all the privileges of a
MNovice and a Technician class license
in voice,

If they go with a codeless license,
meaning totally codeless and including
10 meter voice privileges, they will cre-
ate a big problem with people who
have run CB for years—run power and
run it illegally—because it'll make it
easier for them to get a Novice or Tech-
nician class license.

has promised to sign it into law as soon
as it arrives on his White House office
desk. The bill directs the public and
private sectors to make sweeping ac-
commodations for the nation’s several
million disabled citizens, and does this
with the force of federal law. Peyton
Moncure, another individual who has
been a moving force behind abolishing
all Morse code testing for handicapped
applicants for amateur radio licenses,
has vowed to use the terms of the actin
court to achieve this goal before the
end of 1990. My friend Steve Bauer
KCOHF, himself visually handicapped,
interviewed Peyton Moncure for the

pre-net audio for the July 22nd No-
Code National Teleconference radio
net. With the next move in this story
really up to Moncure, | have decided to
continue this series and will bring you
that interview next month,

Richard Burton—Chapter Two

As we noted in our last column, for-
mer ham Richard Burton was arrested
last spring and charged with three
counts of operating a radio transmitter
without a license. This was not Bur-
ton’s first brush with the FCC over ham
radio matters. He had his license lifted
almost a decade ago over other regula-
tory violations. He was eventually
charged with a misdemeanor of operat-
ing without a license when he refused
to go off the air after receiving an FCC
order to do so. He served seven
months in prison and several years on
probation. According to the FCC, he
apparently didn’t learn his lesson.

As we said, Burton was arrested
again last spring, but this time the
charges were of a felony nature. Bur-
ton protested his innocence, but the
evidence was apparently overwhelm-
ing against him on one count of the
indictment. At 1:52 PDT on July 20,
1990 a jury sitting in federal court in
Los Angeles convicted Richard Burton
of one count of operating a radio trans-
mitter without a license. The former
WBEJAC now faces a possible fine of
up to $100,000 and/or up to two years
in federal detention. Sentencing is
scheduled for October 1. [
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Number 22 on your Feedback card

Above and Below 2 Meters

Know what you're hearing.

by Chuck Gysi N2DUP

f you've bought a new 2 meter rig

in the past couple of years,
chances are the radio has more capa-
bility than you realize. While you're
driving down the interstate rag-
chewing with the gang on the re-
peater, it might pay to check out the
action on the rest of the VHF spec-
trum your radio can receive.

What Are You Missing?

Almost all new 2 meter mobile and
hand-held radios are capable of tun-
ing 1n the 138-144 and 148-174
MHz bands above and below the 2
meter amateur allocations. But un-
less you have an idea of what lurks
beyond the boundaries of our
beloved 2 meter band, you may not
know what you're stumbling on.
Any ham with a 2 meter rig that can
tune in 138-174 MHz can eavesdrop
on a host of radio users, including the local
police, fire departments, the military, tow
trucks (after making the patch, make sure the
hook’s en route), mobile phones, marine
channels, the FBI, the Secret Service, and
even the good ol™ FCC.

We'll take a look at the spectrum surround-
ing 2 meters and see what you might tune into
the next time someone’s making a long-wind-
ed phone patch while you're sitting in rush
hour traffic. Commercial users usually have
15 kHz spacing between channels, while the
federal government most often uses 12,5 or
25 kHz channel spacing.

Military Bands

Firstof all, the 138-144 and 148-150 MHz
bands are used almost exclusively by the mili-
tary. If you can scan down to the 136-138
MHz band, you might stumble across some
satellites sending weather pictures and the
like back to earth. Types of military activities
you can hear would be military police, securi-
ty police, war games, medical units, fire-
crash crews, fueling operations, phone patch-
es by the brass, etc. In fact, you'll probably
hear MARS operations just above and below
2 meters, which you can recognize by the
distinguished callsigns MARS stations use.

Several Navy and Marine Corps installa-
tions use 140. 100 as a crash net frequency. In
addition, the next time someone accidentally
sets off an emergency locating transmitter
(ELT) beacon in their garage on 121.500,
you'll probably hear Civil Air Patrol units
DFing the signal on 148.150 (repeater out-
put) or 143.900, the repeater’s input fre-
quency.
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munications in the 152.030 to
152.240 and 152.510 to 152.840
bands? In between, you can hear taxi
dispatchers on 152.270 to 152.450
(with the cabs transmitting on
157.530t0 157.710).

Frequencies from 152.870 to
153.725 are used by motion picture
crews, heavy construction (includ-
ing fuel o1l delivery), manufacturers,
logging and paper mills, petroleum
production, and power and water
utilities.

The **Public Safety Band™

The police, fire department, am-
bulances. hospitals, veterinarians,

school buses and other municipal

Photo A. Nearly 100 portable pack sets are in service at the
Santa Fe Railway’s computerized car classification yard at
Barstow. (Courtesy of the Santa Fe Railway.)

Mir Downlink

One popular frequency you should defi-
nitely give a listen for is 143.625, the down-

link frequency cosmonauts use aboard the
Soviet Mirorbiting space station. You can hear

the cosmonauts easily with a handheld if they
are communicating with a ground station while
passing within range of North America.

On the Road Frequencies

From the military bands, we move right
along where you'll find tow trucks and auto
clubs in a band of 11 frequencies from
150.815 to 150.965. Then there are 10 fre-
guencies from 150.995 to 151.130 used for
highway maintenance. This can range from
your town's road department to maintenance
and highway patrol units on toll roads.
Forestry conversation channels, used by park
rangers, fish and game wardens, environ-
mental quality and response units, and
marine police, can be found from 151.145 to
151.475.

Large-scale construction firms as well as
farming use a band from 151.4901to0 151.595.
The frequency of 151.505 is reserved for
itinerant use and might be heard on job sites.
Another itinerant frequency, 151.625, 1s a
catch-all channel for businesses, especially
those that move about from city to city.

Mobile Phone, Construction and
Movie Crews

Although the Electronic Communications
Privacy Act prohibits the actual monitoring
of voice paging and mobile telephone calls,
who’s to tell if you stumble across such com-

services, use the 153.740 1o 156.030
band. Some channels can be used
by any local government, while oth-
ers are allocated specifically for po-
lice or fire communications. A few business
band channels are tucked in here, too, from
154.515 to 154.625. Two such channels,
154.570 and 154.600 are low-power, 2 watt
channels for business and other purposes,
including the order boards for drive-throughs
at McDonalds across the country. The next
time you drive through for a Big Mac, you
can listen to yourself order.

Police Emergency Channel

Another frequency of note is 155.4735, the
nationwide police emergency channel typi-
cally used for mutual aid.

You'll find more highway maintenance
channels from 156.045 to 156.240. There is
no standard for repeater pairs for commercial
users. Thus, a 156 MHz channel may be used
as a repeater input in one area, while the same
frequency may be used as an output some-
where else. It is not uncommon for repeaters
to bring up other repeaters if the same CTCSS
tones are in use.

Marine Band

The marine band runs from 156.275 to
157.425. Channel 16, 156.800, is the distress
and calling frequency, while the Coast Guard
uses 157.050 to 157.175. You can hear tele-
phone calls from marine users on the output
frequencies of 161.800 to 162.000. Typically
one or two channels are assigned to a given

area. Vessels are paged for phone calls on
156.800.

Utilities, Heavy Construction, and Industry

Some more tow truck channels run from
157.470 to 157.515, while water and power



utilities use 158.130to 158.265. Manufactur-
ers, heavy construction, forest products, and
petroleum production use up 158.280 to
158.445.

Police and local government channels as
well as highway maintenance frequencies run
from 158.730 to 159.210, with forestry con-
servation and environmental units operating
from 159.225 to 159.465.

Trucking companies and armored cars
use 159.495 to 160.200. And if you're a
railroad buff, try tuning in 160.215 to
161.565. Here you'll find road and yard
channels as well as talking hotbox detectors
and railroad police. If it’s on the rails, it's
using radios.

Newsand TV

And if you want to keep on top of what your
favorite TV or radio station is up to, try
tuning in 161,640 to 161.760. This is where
you'll find live remotes, traffic helicopters,
news crews, and cues to reporters. Addition-
al frequencies include 166.250 and 170.150,
except within a 150 mile radius of New York
City, where they're used for fire depart-
ments.

If you want to hear what your local news-
paper is up to or where your newspaper
carrier is, try 173.225 to 173.375. Some
water and power utility frequencies fall
between the newspaper frequencies.

Federal Directory

Last is a band of intrigue, the 162-174
MHz federal band. Here you’ll find secret
agents, the military, park rangers, investiga-
tors, and tax collectors. Here's a look at how
the band is roughly broken up for various
agencies:

FBI—162.6375 to 162.7875, repeater out-
puts; 163.825 to 164.550, repeater outputs;
167.150 to 167.7875, repeater inputs and
simplex operations. Every FBI field office
uses 167.5625 as Channel 4 on a nationwide
basis for coordination. The static you may
hear on these channels is Digital Voice Pro-
tection scrambling.

Secret Service— While this agency is
charged with dignitary protection, they also
chase counterfeiters. Try the following
popular frequencies: 165.7875, Channel
Baker; 165.375, Charlie, command post
channel; 165.2125, Mike; 167.025, Nov-
ember, White House Advance Team sec-
ondary; 164.8875, Oscar, motorcades;
164.400, Papa, counterfeit operations;
166.700, Quebec, White House staff;
166.5125, Sierra, presidential protection,
White House Advance Team primary,;
164.650, Tango; 166.4625, X-ray, Treasury
Department common channel; 162.68735,
Yankee, on-site phone patch input; and
171.2875, Zulu, on-site phone patch output.
Code names are used by agents to refer to
protectees, i.e., Reagan was ‘‘Rawhide”
while Bush is “*Timberwolf.™

FCC—The Federal Communications
Commission uses 167.050 as a repeater
output (input on 172.800) nationwide, as
well as for simplex communications. This
is a fun one to keep an ear on. But if you

hear units on the input frequency, watch
out!

Customs— Check 165.2375 and 165.4625
at ports and airports.

Bureau of Alcohol, Tobacco and Firearms
— Thus catch-all agency deals with smugglers
and can be heard on the following channels:
165.2875, 166.5375, 166.4625 (Treasury
common) and 165.9125.

US Marshal's Service— Check out
163.200. 164.600, and 162.7125.

IRS—Got taxes due? Keep an ear on
165.950 for criminal investigations. In addi-
tion, 166.000 and 167.100 are used for inter-
nal affairs.

Immigration and Naturalization Service—
These units not only keep an eye on the bor-
der, they also roam cities looking for illegal
aliens. Listen to 162.825 and 163.625 to
163.675.

General Services Administration— This
agency primarily uses radios for protective
details in federal buildings. VHF channels
include those from 163.0625 to 163.175.

US Army Corps of Engineers— Whether
designing a dam or rerouting a stream, the
Corps uses 163.4125 and 163.4375.

Federal prisons— Guards use 170.875 and
170.975.

Military— You can hear operations on the
following bands: 163.4625 to 163.600,
164.000 to 164.200, 164.500 to 164.600,
165.000 to 165.1875, and 173.4125 to
173.5875. Army, Air Force, Navy, Marine
Corps, and Coast Guard units use these fre-
quencies.

National parks— Rangers and support staff
use the following: 164.4125 to 164.475,
164.725 to 164.800, 165.000 to 165.1875,
166.3251t0 166.350, and 166.725 to 166.975.

Coast Guard— While 165.2625 is used for
communications, you can hear marine Chan-
nel 16 links on 165.3125 and 171.3375.
Channel 16 is the input and the Coast Guard
frequency repeats every thing it hears on the
channel.

Environmental Protection Agency— You
can hear EPA staffers and helicopters on
165.4125.

Federal Aviation Administration—FAA
units use 169.250 to 169.375. Also of note
is 165.750, which National Transportation
Safety Board air crash investigators use.

Postal Service— You can hear postal trucks
and investigators on various frequencies in
the 164, 169, and 170 MHz ranges.

While this list for federal agencies i1s not
meant to be inclusive, it is a basic look at how
the US government divvies up its share of the
spectrum.

Scanner directories are a good source of
information for finding additional frequen-
cies that may be within range of your 2 meter
rig’s receive capability, And don't forget to
keep an eye in the rearview mirror while you
monitor those top-secret agents as they close
in on their target. E§

You can reach Chuck Gysi N2DUP at Scan
Communications Co., P.0O. Box 974,
Burlington IA 52601-0974.

N R &
N

FOR KENWOOQOD®

Add both a one finger tuning
nole. plus display your call sign
on your knob. For Kenwood
1S-1408S, 1S-440S, TS-680S.

Mail $6.00" to;
HAM IT UP

P.O. BOX 779
LOMPOC, CA 93438

"Includes all shipping. handling, & taxes

CIRCLE 111 ON READER SERVICE CARD

PRESENTING THE

RAS8—-2Z2UWB
EIGHT ELEMENTS, TW0 METERS. ULTRA WIDE BANDWIDTH
THE PERFECT MATE FOR YOUR ALL MODE TRANSCEIVER

Model RAS-2UWE ELECTRICAL SPECIFICATIONS:

Czam I33d8 /=25
E-Pizne beamwuith 40 g
H-Flamne bearmwadin 45 deg
Bandwaith y o WEHZ
Sedelobe attenuahon

I=st E-Fiane 048

1t H-Plana 14 548
SWH {1.57 144 1o 148 MHz
F'8 ratio <2 dB
MECHANICAL SPECIFICATIONS
Length 11ft. Bin
Stainless Steel harmdware

excent L-Bol
bAast wp o 1%~ digmeier
wWind survival 90+ MPH
Aluminum: G061 T-6
Elemont Insulators: Black Deinin

Coax connector: N-typa

$84.95 Weight: 3.5Ib

ALSO AVAILABLE
FO1 2144, FO15-144, FOR22-432, FO25-432, FO33-432, FO16-220, FO11-840
POWER DIVIDERS FD22-432 ATV . STACKING FRAMES

Wi supply those hard to find parts for the home bulldier
144" Dalrin insulators $9.50¢/50, 1/4* Stainiess keepars §8, TS50
Add 53 LIPS S/H for each anfenna 55 Wasl ol tha MississipmM
FA nesidents add 6% slale sales ax
SEND FOR DURNEW CATALDG TODAY

RUTLAND ARRAYS
1703 WarrenSt. * New Cumberland, PA 17070
(7T17)774-5298 T-10P.M.EST
Dealer inguiries are invited.

CIRCLE 71 ON READER SERVICE CARD

Grid Dip Oscillator

AN/PRM-10
Frequency Coverage 2-400 MHz
Can Be Used As An Absorption Wave Meter

$75.00 - sr_:ipping |
Manual Reprint Avaiiable [
|

9 “"Spare Fusa"
10. 2-5 MC Qscillator Coll Asay
11. 510 MC Oscillator Coll Assy
12. 10-22 MC Oscillator Coll Assy
13. 2245 MC Osclllator Coll Assy
14, 45100 MC Oscillator Coll Assy
15. 100-250 MC Oscillator Coil Asay
16. 250-400 MC Oscillator Coil Asay

N.E. LITSCHE
P.O. Box 191

Canandaigua, NY 14424-0191
716-394-0148

"Power Swilagh
"Dsc.-Diode” Switch
“Mod.-CW" Switch
"“Tuning” Knob
“Meter Adjust’ Knob
“Exi. Mod." Jack
"Phonasd' Jack
“Line Fuse™

716-394-9099
FAX 716-394-8329




ABOVE AND BEYOND

Number 23 on your Feedback card

VHF and Above Operation

C.L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake

San Diego CA 92119

The 100 MHz
Overtone Oscillator

Last month | covered a temperature
control circuit that could be used for
a crystal oven control circuit. This
month the topic is a crystal oscillator
circuit | used in conjunction with the
temperature control circuit. The cir-
cuits were built to supply a reference
frequency for control of a 6 GHz mi-
crowave brick oscillator. The bricks
normally require an oscillator in the 90
to 108 MHz range, with some toler-
ances for off-frequency operation. The
oscillator circuit shown here will work
from 90 to 110 MHz, and you can use it
with any brick that requires an external
oscillator,

Brick oscillators normally come with
an internal crystal circuit, but recent
surplus items do not have this feature.
| picked up quite a few brand-new
6 GHz bricks, and presume others
did as well. Additionally, | have just
received some information about
a large quantity of surplus high pow-
er (10W) 6 GHz equipment, and
I've written for details. I'll pass them
on as soon as | receive them. It's pos-
sible that the circuits might be adapt-
able to, or even describe part of, the
system.

The schematic diagram of a stan-
dard internal oscillator was developed
by reverse engineering. While other
circuits are available that would work,
we want one circuit and one set of
specifications for a standard crystal.
Crystals could then be ordered from
muitiple sources, making reproducibili-
ty and frequency tolerances as close
as possible. By eliminating the wobble
in the main wheel, we can hold fre-
quency tolerances and stability to an
acceptable level. The International
Crystal Co. specification is #585132 for
a MS-54X0L (Frequency West) type of
brick oscillator.

Temperature Control

The oscillator is constructed on a
postage-stamp size PC board. Con-
sulting the parts layout, | drilled
and reamed all holes for direct con-
nection, | didn't have time to put a
circuit board together for this project.
See Figure 1, the suggested layout.
The small size of the circuit was not
done to get you to work with micro-
miniature parts, but to minimize the ef-
fects of temperature. The smaller the

mass of the box, the easier it is to con-
trol the temperature. | searched for a
suitable small container and could not
find anything | deemed acceptable un-
til | noticed that a short section of wave-
guide could enclose the entire oscilla-
tor circuit.

Each end of the waveguide is closed
off with a plate of scrap brass. On
one end, | soldered the plate to the
waveguide, closing it off. Carefully
holding it in position, | attached
the other end to the PC board by the
component leads. See the construc-
lion details in Figure 2, | slid the oscilla-
tor into the waveguide, with a small
piece of Mylar™ as insulation to prevent
shorts. | didn't solder the power feed
end of the waveguide; the circuit itself
makes a close fit. Also, covering the
entire assembly with a layer of styro-
foam holds the unit together and gives
excellent thermal insulation to the
heater circuit. Three connections are
mounted on the end plate: 1. DC pow-
er, 2. capacitance adjustment, and 3.
coax RF out. Leads run out through the
foam insulation.

The crystal oscillator, being small,
is supported quite well, even rigidly,
by the component leads. Usually the
circuits | construct are quite large, to
accommodate surplus and junk box
components. This oscillator is the ex-
ception. But don't get me wrong; this is
not the only possible arrangement of
parts. The prototype was much larger
and it worked well. You can change the
layout if you wish. Just keep the crystal
leads reasonably short, and the modifi-
cations should be just fine.

Transistors, Resistors,
and Coils

The transistors | used were 2N930
(NPN), but you can use any good UHF
type. If you plan to enclose the oscilla-
tor in awaveguide oven, youwillneed a
TO-18 case to fit the PC board. Thisisa
small metal-cased transistor about 3/
16-inch in diameter. The other compo-
nents are standard Va-watl resistors
and a mixture of mica and CK-05 ce-
ramic capacitors. The RF chokes were
home-brewed using 1 megohm, Ya-
waltt resistors for the RFC forms. Any
high value will do. They showed a good
Q, about 35 as | recall.

Don't use the inexpensive, imported
resistors for the RFCs, since they don't
have a flat tubular design. They will
work, but winding the coil over a curved
surface is a little tough. Use standard
Ya-watt symmetrical tubular resistors.
See Figure 3 for details.

The three inductors: 0.1, 0.39, and
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0.47uH RF chokes, are
wound with #36 enameled #
wire. The 0.1 uH choke re- *
quired 6 turns spaced
about half a wire-diameter
apart. The remaining coils
were wound unspaced,

e R R

with tight turns. The 0.39 B

uH required 15 turns, and
the 0.47 uH choke, 18
turns. | adjusted the turn
spacing slightly while using
a @ meter to set the induc-
tance on the mark. But this
step is not essential, as the
values came out guite
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Figure 1. Parts placement. Larger scale (2.5 size)
for test sefup; 100 MHz oscillator. PC board is
1.25"H x 0.9"W, to fit inside the waveguide in
Figure 2.

close to my first measurements.

| coated the finished RFCs with a
coat of coil Q" dope. You could
also use shellac or clear fingernail
polish. If you use the latter, be sure
to use clear polish, since some col-
ored types contain metal flek that
might cause trouble. The purpose
of the coating is to hold the coil,
keeping the turns in place.

A positive ground or negative DC
power feed makes the oscillator
compatible with the brick oscilla-
tor. If you wish, you can convert
this to negative ground. The sec-
ond stage of the oscillator unit is a

THERMISTER —

WAVEGUIDE < 16
L BH ﬂ.ﬂ S-II

Bl BUOARD

FRONT PLATE — A= JOHANESON VAR
S&HLE CAPACITOR
iLipF S20EFC OR

SIMILAR

buffer amplifier. This stage isolates
the oscillator and load to improve
stability and prevent loading of the
crystal oscillator.

Figure 2. The thermistor is placed in tube
on the inside of the waveguide with thermal
grease.

Frequency Accuracy

Test the circuit with the ad-
justable capacitor set to about mid-
value so the oscillator can drop out
of oscillation. This is normal since
the circuit works only over a narrow
range of adjustment. If you use the

" IMPORT RESISTOR TYPE®

& TLHRNEG @ 38 (152 s SPACED)N 15 TURNE & %8 | TIGHT 2

: 039 uH
:'.D:q[l'r_ T pamee—— 18 TURNS # 36 (TIGHTI®
047 H

O iuH AFC DN I WEG il'.I" w RESISTOR

circuit in a non-oven crystal, setthe
frequency with the capacitor, and
that's it. If you use an oven-type
crystal, its frequency will be quite
high before the oven cycling. Oven
type crystals pull low in frequency as
the oven is cycling (heating) to its pre-
set temperature. When this is translat-
ed, considering muitiplication to our
5.7 GHz band, errors in the order of 60
kHz are common.

That equals about 1 kHz at the crys-
tal frequency. You may get tired of
hearing about frequency accuracy, but
when you relate it to the low bands,
remember that most rigs can give a
reliable readout to 100 hertz. Why,
then, should we not expect the same
tolerances for microwave converters?
Ifwe are goingtousetwolincansanda
piece of string, a crystal detector is just
fine. Using modern, stable trans-
ceivers in this microwave converter
application is not only a good use of
expensive equipment, it's cost effec-
tive, too.

By the way, CK-05 capacitors are re-
ally chip capacitors in disguise. These

Figure 3. RFC construction. The standard
Allan Bradley type ““RC" flat body is great
for coil-winding.

modern capacitor types are enclosed
in & square epoxy case. They are very
stable and display a higher Q than the
older disc ceramic types, which you
can also use in this circuit. | just hap-
pened to be out of some values of the
disc types.

A note. With diligence and a pair of
wire cutters, you can free the chip ca-
pacitor from the epoxy case and re-
move the chip cap for PC board use.
You will destroy several caps until you
get the hang of how to chip away the
epoxy at the edges without fracturing
the chip cap Inside. | caution you to
wear a pair of safety glasses. SAFETY
ALWAYS COMES FIRST!

New Products

| have received several requests for
information on just where to purchase
wavequide for construction projects,
and how to determine frequency on the
10 GHz band. Emcom Industries (Ed
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Figure 4. Schematic for the 100 MHz oscillator. Y1 is 85 to 106 MHz, depending on

the frequency desired.

Emich), 10 Howard St., Buffalo NY
14206, tel. (716) 852-3711, will accept
orders for brass waveguide. Cost is
$6.50 a foot, plus shipping.

Two- to three-foot lengths are just
right for construction of feed systems
for dish antennas, with larger sections
used for low-loss home station runs.
For comparison, | used some 40 feet of
waveguide in my home station on 10
GHz, putting all microwave hardware
and high power amplifiers inside the
shack for easy modifications and ad-
justment.

Emcom is currently developing a
cavity wavemeter for frequency deter-
mination (10 GHz) and has other mi-
crowave-related projects in the mill. |
will provide details as | receive them.

Mailbox Comments

Ed Cole AL7EB writes that he plans
to start 10 GHz operation when he re-
turns from his job in Valdez, Alaska. He
says he has collected several CG-176/
U couplers and an assortment of 1N23
type diodes to start construction with.
He has two military, surplus weather-
tight boxes that he gutted to hold the 30
MHz IF preamp gunn control, CW [Der,
and a MA/COM gunnplexer.

His home is in Hope, Alaska. With
Anchorage only 25 miles north over the
water, Ed plans line-of-sight communi-
cations from the top of his tower to
Anchorage. Later, Ed wants to try a
shot across Cook Inlet, from Homer,
Alaska (1000-foot Diamond Ridge), to
Kodiak Island, about 140 miles to the
south. Ed says it has been over fifteen
years since he was last on microwave,
and he is looking forward to getting
back on.

Mike Baker in Gainsville, Florida,
writes that the local group is interested
in putting a beacon on a TV tower and

needs a set of plans for construction of
“omni 10 GHz antennas.” Mike men-

tioned the slot antenna, and | sent him

copies of this design. A 10 GHz slot
antenna requires several slots (about
six to a side) centered about the middle
of the waveguide. The slots couple RF
out similar to the way a stacked
monopole antenna does.

Our microwave group is experiment-
ing on omni antennas for both horizon-
tal and vertical polarization. The polar-
ization is affected by the placement
(front, face, or side) of the slots in the
waveguide. Slot dimensions are criti-
cal, and while you can construct the
antenna at home, it requires care.

At present | don't know of any
company selling slot antennas for the
amateur budget. Commercial slots
manufactured to mil-specs cost ac-
cordingly—sky high. | am in the pro-
cess of testing several variations on
the beacon slot antenna, and I'll inform
you of results as they develop.

Mail-Box Material

Due to the large volume of mail |
receive, next month this column will be
dedicated to questions and answers
from you, the readers. Going over
common problems with circuitry and
application, we should be able to
clear up some of the basic questions
you have submitted to me. Future
columns will cover the 6 GHz system |
am building, and | will let you know
what | find out about the surplus 6 GHz
equipment.

Let me know about the systems and
frequencies your construction projects
involve, and let me know if you have
any photos of them for the column.
This is your column. Write to me about
any ideas you'd like to see developed. |
hope you are as wild as | am about
building; it's a germ we need to spread
around. As always, | will answer ques-
tions related to this and other VHF/
UHF or microwave items. For a prompt
reply, please send an SASE. 73, Chuck
WBsIGP

Sell your product in 73 Magazine:
Call Dan Harper or Pamela Dass Today
800-225-5083

HIGH PERFORMANGE

PRESELEGTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.

=40 to 1000 Mhz tuned to your frequency
5 large helical resonators

e\/ery high rejection

e ow noise—high overload resistance
8 db gain—uitimate rejection >80 db
*(GaAs fet option (above 200 Mhz)

*Cast aluminum enclosure

N, BNC, and SO239 connector options

Typical rejecn'ﬂn:
+600Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs) +20 Mhz @ 800 Mhz: 65db

+ 5 Mhz @ 450 Mhz: 50db (60db GaAs) +20Mhz @ 950 Mhz: 70db

AUTOMATIC IDENTIFIERS

«Up to 8 EPROM programmed messages

s Adjustable audio, speed & interval timer

**'|D over voice inhibit™

*Low power option

*Modular design

*Message selection via binary input—
TTL levels

oSize: 2.7 %x26x0.7"

The |D-2B provides required station identification without troublesome
diode programming. The "'ID over voice inhibit™ circuitry allows for cour-
teous operation by not allowing an ID until the next squelch closing.

ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95

GLB ELECTRONICS.INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9 to 4

CIRCLE 17 ON READER SERVICE CARD

AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..W6B0ORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-

posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TGC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
ord426.25 MHz, runson 12-14 Vdec @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sola
only to licensed amateurs, forlegal purposes, verified inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS

2522 Paxson Ln Arcadia CA 91006

Tom (WEORG)
Maryvann (WBBYSS
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Number 24 on your Feedback card

BARTER 'N’ BUY

stuff isn't getting any younger!

If you don't get many calls, too high.

Turn your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, but you know you'll get a far more realistic price if you have
itout where 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a flea market table. Check your attic, garage, cellar and closet
shelves and get cash for your ham and computer gear before it's too old to sell. You
know you're not going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)}—comes to 35¢ a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don’t
plan on telling a long story. Use abbreviations, cram it in. But be honest. There are
plenty of hams who love to fix things, so if it doesn’t work, say so.

Make your list, count the words, including your call, address and phone number.
Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calls, you priced it low,

So get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham newcomer or retired old timer happy with that
rig you're not using now. Or you might get busy on your computer and put together a
list of small gear/parts to send to those interested?

Send your ads and payment to the Barter 'n’ Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and gel set for the phone calls.

HAM RADIO KITS & ASSEMBLIES for vari-
ous QST & 73 construction articles. We also
offer books and electronic components. For
catalog, send legal size SASE w/45¢ postage
or$1.00 to A & A Engineering, 2521 W. LaPal-
ma #K, Anahaim CA 92801. BNB259

QSLs TO ORDER. Variety of styles, colors,
card stock. W4BPD QSLs, PO Drawer DX,
Cordova SC 29039, BNB260

THE DX'ERS MAGAZINE Up-to-date, infor-
mative, interesting. Compiled and edited by
Gus Browning W4BPD, DXCC Honor Roll
Certificate 2-4, Send for free sample and
subscription information today. PO Drawer
DX, Cordova SC 29039. BNB261

AZDEN SERVICE by former factory techni-
cian. Fast turnaround. PCS-300 NiCads
$36.95, Southern Technologies Amateur Ra-
dio, Inc., 10715 SW 180 St. #9, Miami FL
33157, (305) 238-3327, BNB262

DRAKE TRT w/aux extra xtals MS7 spk. All
mint PS7. AMP supply LKS00ZC used little:
frequency counter mint; Collins 32-S3C.
Howard (717) 458-6243 after 5 PM EDT,
BMNB263

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
customized cards. Better cards mean more
returns to you. Free brochure, samples.
Stamps appreciated. Chester QSLs, Dept A,
310 Commercial, Emporia K5 668801, or FAX
request to (316) 342-4705. BNB434

SUPERFAST MORSE CODE SUPEREASY.
Subliminal cassette. $10. LEARN MORSE
CODE IN 1 HOUR. Amazing new supereasy
technique. $10. Both $17. Moneyback guar-
antee. Free catalog: SASE. Bahr, Dept 73-4,
1196 Citrus, Palmbay FL 32905, BNBS531

SB-220/221 OWNERS: 20 detailed mods
which include 160-6 meter operation, QSK,
+enhanced p.s. 50% rebate for new mods
submitted! 9 pages of 3-500Z tech info. $11
postpaid.—Info. SASE, BOB KOZLAREK
WA2SQ0), 69 Memarial Place, Elmwood Park
NJ 07407, BNB5B1

ROSS' $$$$ USED October (ONLY) SPE-
CIALS: KENWOOD SM-220/858 $429.90,
AT-230 $179.90, TS-5205/WCWFL $4793.90,
TR-3800A/TU35 $£259.90, TS-1208 $439.90;
MFJ 984 $229.90, 9898 $229.90; ICOM 751/
FL-44 $893.90, IC-761 §1,699.90; RP3010/
CABN. $898.90; COLLINS 30L1 (ROUND)
$999.90, 312B-4 $349.90. LOOKING FOR
SOMETHING NOT LISTED?? CALL OR
SEND S.A.5.E., HAVE OVER 190 USED
ITEMS in stock. MENTION AD. PRICES
CASH, FOBPRESTON. HOURS TUESDAY-
FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M. MON-
DAYS. CLOSED SATURDAY & SUNDAY,
ROSS DISTRIBUTING COMPANY, 78

SOUTH STATE, PRESTON ID B3263. (208)
852-0830. BNBE54

WRITTEN EXAMS SUPEREASY. Memory
aids from psychologist/engineer cut study-
tima 50%. Movice, Tech, Gen: §7 each. Ad-
vanced, Extra: $12 each. Moneyback guaran-
tee. Bahr, Dept 73-4 1196 Citrus, Paimbay FL
32905. BNBGI1

ROSS'$55% NEW (SOME OPEN BOX AND 1
OF A KIND) October (ONLY) SPECIALS:
KENWOOD TS-6805 $929.90, TH-26AT
$279.90, ICOM IC-O4AT $279.90, |C-765
$2399.90; YAESU YC-5005 $289.99, FT-
711RH $359.99, AEA PKG4A/HFM $148.99,
MP-20 $49.99; ASTRON RS-12A $65.90, RS-
35M $149.90, ALINCO EP-2010 $89.99, EP-
2030 $99.88; CUBIC (SWAN) ASTRO-D
$1499.90, RPT (REPEATER) $999.99;
COLLINS HF-380+ACC $6,000.00, AC-2828
$58.50; SANTEC ST-220UP $249.90, ST-
440UP $245.99; DRAKE 7000E $249.99, PS-
3$79.90. SEND 5.A.5.E. FOR USED, OPEN
BOX LIST and top 500 BEST SELLERS. ALL
L.T.O. (LIMITED TIME OFFER) LOOKING
FOR SOMETHING NOT LISTED?? CALLOR
WRITE. Over 3004 ham-related items in stock
for immediate shipment. Mention ad. Prices
cash, F.O.B. PRESTON. HOURS TUES-
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M.
MONDAYS. CLOSED SATURDAY & SUN-
DAY. ROS5S DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 1D B83263. (208)
852-0830. BNB709

HAM RADIO REPAIR all makes, models. Ex-
perienced, reliable service. Robert Hall Elec-
tronics, Box 280363, San Francisco CA
94128-0363. (408) 729-8200. BNE751

WANTED: Ham equipment and other proper-
ty. The Radio Club of Junior High School 22
NYC, Inc., is a nonprofit organization, grant-
ed 501(C)(3) status by the IRS, incorporated
with the goal of using the theme of ham radio
to further and enhance the education of
young people nationwide. Your property do-
nation or financial support would be greatly
appreciated and acknowledged with a receipt
for your tax deductible contribution. Meet
WBZ2JKJ and the "22 Crew'' on the class-
room net, daily, 1100-1230 UTC, 7.238 MHz.
Then from 1230 to 1900 on 21.395. Celebrate
the 22 Crew"’ tenth anniversary by working
our special event station, October 17-18 on
our regular frequencies and times, get an in-
credible QSL. Wnte us at: PO Box 1052, New
York NY 10002. Round the clock Hotlines:
VOICE (516) 674-4072, FAX (516) 674-9600.

BNB762

“"HAMLOG" COMPUTER PROGRAM Full
features. 18 modules. Auto-logs, 7-band
WAS/DXCC. Apple, IBM, CP/M, KAYPRO,
TANDY, CHB $24.95. 73-KA1AWH, PB 2015,
Peabody MA 01960. BNB775
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LAMBDA AMATEUR RADIO CLUB Interna-
tional amateur radio club for gay and lesbian
hams. On-air skeds, monthly newsletter, and
annual gathering at Dayton. (215) 978-
LARC. PO Box 24810, Philadelphia PA
19130. BNB812

HAM RADIO REPAIR CENTER, quality work-
manship. Solid state or tube, all makes and
madels. Also repair HF amplifiers. A-Z Elec-
tronic Repair, 3638 East, Indian School Rd.,
Phoenix AZ 85018. (602) 956-3024. BNB874

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for list. Jim Brady—
WA4DS0O, 3037 Audrey Dr., Gastonia NC
28054, BNBBS0

WANTED: BUY & SELL All types of Electron
Tubes. Call toll free 1 (B0Q) 421-9397 or 1
(612) 429-9397. C & N Electronics, Harold
Bramstedt, 6104 Egg Lake Road, Hugo MN
55038. BNBESOO

ELECTRON TUBES: All types & sizes. Trans-
mitting, receiving, microwave. . .Large in-
ventory = same day shipping. Ask about our
3-500Z special. Daily Electronics, PO Box
5029, Compton CA 90224, (800) 346-
BEGT. BNBS13

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs $16.95.
25¢ stamp gets unusual software catalog of
Utilities, Games, Adult and British Disks.
Home-Spun Software, Box 1064-BB, Estero
FL 33928. BNBO1T

BATTERY PACK REBUILDING: SEND
YOUR PACK [ 48HR SERVICE. ICOM: BP2/
BP3/BP22 $19.95, BP5 $25.95, BP7/BP8
$32 95, BP70 $29.95. KENWOOD: PB21
$15.95, PB21H $21.95, PB25/26 $24.95.
YAESU FNBS $19.95, FNB10 $23.95 FNB11
$27.95, FNB4/4A $36.85, ""U-DO-IT IN-
SERTS" ICOM: BP2 $17.50, BP3 $16.95,
BPS $22.95, BP7/8 $27.50, BP22 $17.95,
BP70 $25.95. KENWOQOD: PB21 $12.95,
PB21H $18.95, PB24/25/26 $19.95. TEMPO:
S1/2/4/15 $22.95. YAESL: FNB4/4A §32.95,
FNB2 $16.95, FNB10 $18.95. AZDEN:
$109.95, "NEW PACKS". ICOM: BP5 §43.95,
BPB (BASE CHG OMLY) $39.95 YAESU:
FNB2 $19.95, FNB12 544 .95. SANTEC: 142/
1200 $22.95. FREE CATALOG. $3.00 Ship-
pingforder. PA +6%, VISA-M/C + $2. CU-
NARD, R.D. 6 Box 104, Bedford PA 15522,
(814) 623-7000. BNB931

LONG WAVE 1750 METER products and kits
by Curry Communications. Please send
SASE to 852 North Lima St., Burbank CA
91505. BNB932

SATELLITE MONTHLY AUDIO CODES 1
(300} HOT-SHOT intended for testing only.
$3.50 per call. BNB938

GROUNDING THE AMATEUR RADIO STA-
TION. Step-by-step, 12-page illustrated
guide. Down to Earth instructions!! ONLY $7
ppd! KB4UGW's SHACK SOLUTIONS, PO
Box 581-s, Leeds AL 35094-0581. BNB340

HOME-BREW—PROJECTS LIST SASE
WEB2EUF, Box 708, East Hampton NY 11937.
BNB943

WANTED IBM-PC/CLONE AND PACKET
equipment for Russian amateur emergency
radio service—tax deductible. Dave Larsen
KK4WW, PO Box 341, Floyd VA 24091. (703)
763-3311/382-4458. BNB945

HAM RADIOS DON'T DIE! They just get re-
paired by K-Gor Electronic Repair, Inc., 6154
Circle View Drive, Kansas City MO 64118

(B816) 454-6700. BNBS952

BANDMASTER QUADS. You've sean them
in QST, CQ, 73, and Worldradio. Find out
why. UHF, VHF, HF, Free catalog. AAE, 3164
Cahaba Heights Rd., Birmingham AL 35243.
(205) 967-6122. BNB955

WANTED: Pre-1980 microcompulers and
publications for museum. KK4WW, Dave
Larsen, Blacksburg Group. PO Box 1, Blacks-
burg VA 24063. (703) 763-3311. BNB956

WANTED: Your help donating IBM-PC clone,
technical and callbooks for IARN emergency
radio service in USSRA. | will personally deliver

equipment to UBSWE. David Larsen
KK4WW. (703) 763-3311. BNBO57

25-420 MHZ MILITARY AVIATION FRE-
QUENCY DIRECTORIES for NORTH AMER-
ICA—over 20,000 newly researched listings.
Send SASE info to: for-HAP3, Box 754, Flem-
ington NJ 08822-0754. (201) BO6-7134.
BNB958

BACK-PACKET Jump back-and-forth be-
tween packet radio and any M5-DOS applica-
tion with the press of a key. Source code
included. $19.95 to WA4APL, 6521 Creek-
stone Place, Charlotte NC 28213, BNBS959

FREE Ham Gospel Tracts, SASE, N3FTT,
5133 Gramercy, Clifton Hts. PA 19018.
BNB960

MacSAMUEL MORSE CODE TUTORIAL
SOFTWARE for the Macintosh. Speeds to 90
wprm. Standard or Fransworth mode. Ran-
dom character and word generation. Random
QS0 simulation. Also, send code from your
own text files. Send $22.00 plus $2.00 ship-
ping and handling to: Avant Systems, FO Box
5437, Pittsburgh PA 15206. BNBS62

WANTED: AUTHORS AND MANUSCRIPTS
Radio Amateur Callbook, publisher of the
world's most comprehensive list of directo-
ries and technical books for ham radio opera-
tors, is currently seeking potential authors
and manuscripts. If you are a licensed ama-
teur and have published technical papers,
conducted professional seminars or solved
important real-world problems in the fields of
commercial and amateur radio; television
and satellite broadcasting; and/or telecom-
munications; we would like to hear from you.
We invite you to submit your manuscript pro-
posal and outline for review. For a complete
catalogue and Author Questionnaire, please
contact Herb Nelson, Radio Amateur Call-
book, 825 Sherwood Drive, Box 247 Lake
Bluff IL 60044 USA, telephone 1 (708) 234~
6600. 8:00 a.m.-4:00 p.m. CDT BNB963

WANTED for my Drake R4C CW-filters 1,5
0,5-0,25. Kettling, 6 Krockhaus, 463 Bochum/
Germany. BNB964

KB8ZP CONTEST LOG—(MSDOS) Latest
version from author. 4000 Contacts. Scores
15 contests. Separate utilities program for
printouts, etc. Unlimited Modes/Bands. Data
compatible with your database or file pro-
gram. OSL information, mailing labels a
snap. Hestore memory after power down.
Many extras. CompuServe 73517,1054.
Shareware $5. KEBEL, PO Box 2010C,
Sparks NV 89432, BNB965

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, QST, ARRL Handbook. List
SASE. FAR Circuits, 18MN640 Field Ct., Dun-
dee IL 60118. BNB966

COLLINS KWM-2, PM-2 $450. Galaxy V,
VFQ, station console, 2000 amp, $275. Ken-
wood TS-430S, Astron RS-35A, $700.
Heathkit SA2500 auto antenna tuner w/
balun, $235. ICOM IC-2GAT, $300. Amplifier
parts, much more, S.A.S.E. KJGKK, Box 898,
Pahrump NV 83041 (702) 727-7181.
BNB968

WANTED Kenwood TS-790A. WBBERN,
4839 Beaune, Ludington MI. (616) B43-2162.
BNBI69

SLACK ENTERPRISES 2 METER J Condo
quad, short low band ants & more, 12-page
flyer $3.00. SLACK ENTERPRISES: 101 Roy-
al Park Drive, Apt. 2H, Qakland Park FL
33309, BNBIG7

“*Today's People—Barry Goldwater.”’
Meet amateur radio’s elder statesman Barry
Goldwater K7UGA in an interview taped al
the Goldwater Ranch exclusively for hams,
teachers and amateur radio instructors. See
Barry's station and join teen-interviewer Kelly
Howard NEPNY as she questions K7UGA on
career, family and amateur radio. 7 minutes
and in color on VYHS—perfect for classroom
instruction and radio club presentation, Pro-
duced by the team that brought you “'The
Mew World of Amateur Radio.”" Only $19.95
plus $3.00 shipping/handling prepaid (no
CODs) to Bill Pasternak WAGITF, 28197
Robin Avenue, Saugus CA 91350. BNBS70
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Figure 4. The completed unit.

You will need to strip back the braid of the
coax about four inches to have enough room
to secure the ends to your clamps. After your
final adjustment for mimmum SWR, you
may want to trim some of this off for a little
neater look. It makes little difference which
leg you attach the center conductor of the
coax to, but I felt that there was a slight edge
in having the center conductor connected to
the long leg. When I was through playing,
that is the way I left it.

Adjusting the Antenna

Hook up a VHF SWR bridge between your
rig and the J-Pole. Try different settings of
the feed point and, of course, look for the
lowest SWR. I tried everything I could think
of, from feeding at the end of the short leg to
sliding down to the bottom of the *“*J"'loop
(that is where I found the best SWR). My
SWR is 1.1:1 at 146.00 MHz, feeding ap-
proximately two inches up from the bottom of
the loop, or about four inches apart around
the loop. Even at the band edges, i.e. 144 and
148 MHz, the SWR is less than 2:1.

A little embellishment that won’t make the
antenna work any better, but will make it look
more ‘‘factory’’, is to add red plastic tubing
caps on the ends of each leg. Also you may
want to drill a small hole in the bottom of the
loop to let any moisture that might accumu-
late inside to drain out.

In this day of cable TV, you should have
little trouble finding an old TV antenna. If
you don’t have one yourself, ask a friend or a
neighbor—you can probably get one just for
taking it down. B8

The HF5B “Butterfly”™

A Compact 2 Element Beam
for 20-15-12-10 Meters

Operate As A Dipole on 17 Meters

but not perfoarmance.
* No lossy traps; full
element radiates on
all bands.
e Turns with TV
rotor
19 |bs.

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
ail multiband designs
of comparable size!

Model HF6V

*80. 40, 30. 20 15 and 10 meters
automatic bandswitching

sAdd-on kil for 17 and 12 meters
available now

*2E fi tall

Model HF2V
sDesigrned for the low-band DXer

= Automalic bandswitching on 80 and
40 meters

sAdd-on units far 160 and 30 ar 20
meters

+32 feel tall - may be top loaded for
additional bandwidih

For more information see your
dealer or writz for a free brochure

405 East Market, Lockhart, TX 78644

BUTTERNUT ELECTRONICS CO.
\ENy

New AOR

Recelver

400 Channels.
100KHz to 2036MHz

sContinuous coverage

s AM. FM, wide band FM
LSB, USH, CW modes

o4 Scan Banks,
Programmable Attenuation

o’ T uning increments as low
as 50Hz

sSearchn with lock out

15 front end filters

«R5232 port built in

o 25 Day Satisfaction Guarantee
Full refund if not Satisfied

sincludes AC/DC power cord
Telescope Antenna,

oSize 31V HxS 2B Wx 7 7/B™D
Wt 2ib 100z

EDMMUNICATIGNE
10701 E. 106th 5t. Indpls., IN 46256
Toll Free 800-445-7717
Visa and Mastarcard . m——

N .
E (COD shightly higher) |;mghr-_|:

e EAX (317)8409-87494 s il
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MorseMarn Plus

THE BEST JUST GOT BETTEH!
#ﬂm&.ﬂﬁﬁl’lus THE premimr > ;

..... pport. imprhlﬁ
ved Fﬂl‘ﬂﬂWDlﬂ'I method, |mpmvad code teacher,

an expanded rnlc:rmatinn base and rrmny mura;
newfaatursﬁi ------------ o

| grﬂurn:! level to Expﬂit_ il_'_l _rﬂ'f.‘:ﬂfd !:rmel ftisan |-:Eeal;

trainer for the potential ham. MorseMan Plus is
greal !-:}r In:ansad ham:ﬁ whn want tﬂ upgrada nca-=

trua randnm FGGNEC typa testa ﬂ'mt kaep track of
your progress as well as a random, realistic on-
the-air QSO simulator that sﬁundﬂ just Iika the real
thmg! Plus many, many more options.  Morse-
&am Flus even faaturas CPU IHDEFEHDEHT

Unlilm nmeer CW trainers, MnrsaMHrI F'Ius was
designed by a CW expert (NE4L) who knows what
ittakes to getto lhat high level of proficiency. Other
trainers don't even come close! (I-Iundrascis of
satisfied users can’t be wrong!) You can get Mor-
seMan Plus for $24.95 (plus $2 00 s}h} PLHS
tha nax‘l ma;uf updniﬂ FREE! .

Ifynu want to become a Iicensed ham, u;:gmdﬂ m*'
just enjoy CW then Morsedlan Plus is for you!
Give us a call at 1-800- 525—?235 and order yours
today, or order from our BBS at {206}?5?~134E

{EDD-! Eh?ﬂﬂ baud - 24 hnurajl VISBch amaptad

Y Renaissance Development

4Box 640 - Killen - AL - 35645

CIRCLE 14 ON READER SERVICE CARD
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Number 25 on your Feedback card

NEew probpucTts

Compiled by Hope Currier

PRODUCT OF
THE MONTH

ARI/AMERICAN

RELIANCE

The AR-470D from ARI/Amern:-
can Reliance Inc. is a conve-
nient, drop-proof hand-held
device that has all the features
and benefits of a bench-top LCR
meter at only 20% of the price. It
displays a fast reading ol induc-
lance, capacitance or resistance
on its 2000-count, 3%z digit, liquid
crystal display. It provides seven
inductance ranges from 200 uH
to 200H, nine capacitance
ranges from 200 pF to 20 mF,
and eight resistance ranges from
2 ohms to 20 megohms, offering
a maximum resolution of 1 mil-
liohm. In addition, with its D fac-
tor feature and 120 Hz/1 kHz test
frequencies, the 470D can be

used in the foliowing applications: finding opens or shors in transformers
and transmission lines; capacitance and resistance measuremenis for
surface-mount or chip-type components; precision measurements of mil-
liohm applications; and phase detection, mutual inductance, and ratio of
turns for transformers. There is a “'low battery" warning with the built-in
LOBAT display, as well as dissipation factor measurements. SMD or
chip-type componenti test probes are available.

The AR-470D is priced at $250. Contact ARI/American Reliance, Inc.,
9852 E. Baldwin Place, El Monte CA 91731. (818) 575-5110; FAX (818)
575-0801, Or Circle Reader Service No. 201.

TRIPP LITE

The new Tripp Lite EPG-1200 is a
solid-state, 120 VAC electronic power
generalor designed o take the place of
gasoline-powered generators during
blackoul conditions. The EPG-1200
provides clean, quiet, sate emergency
power in a compact unit where the pol-
lution, fumes or noise of such a genera-
tor are unacceplable or impractical. it
supplies up 1o 1200 watts of regulated

AC power from the user-supplied bat-
tery pack. Simple, manual switchover
operation powers equipment during
blackouts for extended periods. Fre-
guency-control to within +% Hz lets
frequency-dependent equipment like
VCRs operate perfectly.

A heavy-duty 20 amp battery charger
recharges the battery bank when-
ever AC line power is present. A low-
voltage cutoff circuit prevents the unit
from over-draining the batleries dur-
ing operation. The EPG-1200 features
four AC outlets and manual swilch-
over from AC line power to inverter
operation. The rugged, no-mainte-
nance construction will give you
years of trouble-free service.

The suggested retail price is $620.
Contact Tripp Lite, 500 N. Orleans,
Chicago IL 60610-4188. (312) 329-
1777. Or circle Reader Service No.
204,

VAN GORDEN ENGINEERING

The Hi-Q antenna end insulators
from Van Gorden Engineering are
rugged and lightweigh!, and have
high dielectric qualities and excellent
resistance to weather conditions.
These insulators can be used as
guy wire strain insulators, as end or
center insulators for antennas, for
constructing antenna loading coils,
for designing multiband traps, and
for building rotary inductors in tank

circuits. They are designed to be used
in either a strain or compression type
instaliation. Spiral ribs let you wind
loading coils or traps right on the insu-
lator.

Hi-Q Antenna End Insulators are
available from most ham radio dealers
for $4 per pair. For more information
contact Van Gorden Engineering, P.O.
Box 21305. S. Euclid OH 44121. (216)
481-6590; FAX (216) 481-8329. Or cir-
cle Reader Service No. 205.
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COMMUNICATIONS
SPECIALISTS

Ever since the introduction of digital
continuous tone-coded squelch sys-
tems, radio shops and hams have been
asking for an “after market” manufac-
tured board. Now Communications
Specialists, Inc. is offering the DCS-23
Digital Encoder-Decoder, compatible
with all DCS systems. This new board
is constructed using surface mount
technology. It measures just 1.36" x
1.18" x 0.25", permitting installation on
all mobile and most portable radios. All
industry-standard digital codes are
field-programmable using simple PCB
jumpers. The board's design uses a
crystal-controlled CMOS microproces-
sor which permits operation on 6 to 20
VDC at 8 mA. All connections are made
with color-coded jumper wires con-

nected to & microminiature plug and
socket.

The DCS-23 is priced at $60 and
comes with an illustrated brochure and
instruction sheet, and a one-year “'no
hassle” warranty. Contact Communi-
cations Specialists, Inc., 426 West Taft
Avenue, Orange CA 92665-4296.
Phone (B00) 854-0547 or (714) 998~
3021, or 24-hour FAX (714) 974-3420.
Or circle Reader Service No. 202.

BRIAN BEEZLEY K6STI

K6STI has released a new MNC pro-
gram for IBM-compatible computers.
MNC uses optimized, hand-coded as-
sembly language in the kernel code of
the MININEC algorithm, substantially
improving performance. Unlike com-
piler-generated code, MNC uses in-
line coprocessor instructions for maxi-
mum speed. In addition, MNC makes
full use of the on-chip coprocessor
stack to minimize slow off-chip memo-
ry accesses. Where possible, MNC

maximizes parallel execution of host
processor and coprocessor instruction
streams. MNC is believed 10 be the
fastest implementation of the MININEC
algorithm ever attempted on a person-
al computer.

MNC is offered as a $40 option for
the MN 3.5 antenna analysis program.
MN 3.5, priced at $85, features a three-
dimensional display of antenna ge-
ometry. Contact Brian Beezley K65TI,
507v2 Taylor St., Vista CA 82084. Or
circle Reader Service No, 206.

CHESTER QSL CARDS

Chester QSL Cards now offers you
the ability to order QSL cards on-line
using their new Bulletin Board System.
You can also monitor your order and
obtain current information regarding
shipping dates. By using the BBS, you
can save $5 on your order to help offset
the cost of your call. You can also re-
quest free samples or order form pack-
ets. The only terminal requirement is
the ability to display BO columns and 24
lines. You may access the bulletin

board from 6 p.m. to 8 a.m. CST Mon-
day through Friday, and 24 hours a day
Saturday and Sunday. Other options
on the BBS include a message center
and the ability to upload and download
files.

To access the bulletin board, phone
(316) 342-8818; 300, 1200, 2400 baud,
8 bits, no parity, 1 start, 1 stop. For
more information, contact Chester
QSL Cards, 310 Commercial, Emporia
KS 66801. (316) 342-8792. Or circle
Reader Service No. 207.

YAESU

Yaesu USA has announced a new
light-duty rotator, the G-250, designed
for light 1o medium UHF, VHF and FM
radio and television antenna arrays for
remote control operation. The con-
trolier is a desktop unit which provides
360° indication of actual antenna com-
pass direction. Like all Yaesu rotators,
the G-250 is designed to last a lifetime.

It is housed in weatherproof, mela-
mine-coated die-cast aluminum, and is
permanently lubricated to insure
maintenance-free operation under all
climate conditions.

The suggested retail price for the G-
250 is $111. Contact Yaesu USA,
17210 Edwards Road, Cerritos CA
90701. (213) 404-2700. Or circle
Reader Service No. 203.
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OPTO lambic Keyer

* Ultra compact 5" x 5% " x 12" « OPTO

isolated output » Battery or DC powered = Full

function lambic Keyer = Adjustable speed and
weight « One Year Ace Systems Warranty

- See Your Ace Dealer -
* Amateur Electronics Supply

e Barry Electronics

e KJI Electronics

* Madison Electronics

» Oklahoma Comm. Center

* R. F. Enterprises

* R & L Electronics

* Rivendell Electronics
Ace Systemns = RD 1 « Box 83 = Wilcox, PA 15870
(B14) 965-5937
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V A
A Good

QSL Card Will
Separate You
From the Crowd...

Stand out from the crowd with outstanding
printing from one of America's foremost QSL printers.
Make your QSL card as unique as you are. We feature
full color printing, art services, and UV glass coating.

Contact us on our new BBS (see “New Products”
section in this issue) or write us to request free
brochures and samples (stamps appreciated).

CHESTER QSL CARDS

310 Commercial
Emporia,

KS 66801 m
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Need Batteries?
Callthe Experts

;@Zﬁﬁ“‘“ E.H. Yost & Co.

‘ Mr. NICAD
MR 7344 Tetiva Rd.
N".:HD Sauk City, Wl 53583

(608) 643-3194
~—— FAX (608) 643-4439

NEW

SUPER BATTERY PACKS

for
ICOM, KENWOOQOD, YAESU

ﬁ Call today for prices!

CIRCLE 114 ON READER SERVICE CARD

AMATEUR RADIO EQUIPMENT
CALL @ 2| 800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873

CIRCLE 343 ON READER SERVICE CARD

ELENCO & HITACHI PRODUCTS

AT DISCOUNT PRICES

ot RSOs (Real-Time & Storage Oscilloscopes) From HITACHI ,1,.5,&’ Compact Series Scopes

W The RS0 - its the naw solufion
View, Acquire, Test, Transfer and Document Your Wovelorm Dola b ﬂjelafen' Sweap
Lighiweight {131bs)

210 Somm
100M 58 ZEM5(s on 4 channels seouilareously), TOOMHE, dkw x Teh 2w v 2ok, thw xdch, YC-6145 $4.695.00 3 ¥r Warranty
Compact, Full Fealure Models
Modal V-1065
40MSis, 100MH2, 4w x on,, Zlow & 200 VC-6045 $3,049.00 S heinmn
20MS/s, BOMHZ, l-u'«r L 2ch '#E-EDEE 1 E.E'QEI.UO This series ﬂfl}'i'idE."E- many new functions such as EHT
Low Cost/High Vaolue Models Readout, Cursor measurements (V-1085/1065/665),
20MSs, SOMHEz, Tiw x 22n VC-6024 $2.049.00 Frequency Ctr (V-1085}, Sweeptime Auloranging and
20MSie 20MH: 2uw x 2en VC-5023 $1.74900 Trgger Lock using a B-inch CRT. You don't feei the

: ] m = A t&rm or i
RS0 from Haachi leature such lunctions as roll mode, avaraging, s&va mamary, smoathing, intarpalation, pretriggering, compaciness in terms of parformance and operation.

cursor measurements, plofter interface, and RS-232C imerface. With tha comiond of analog and the power of digital, V-B&0 &0MHz Dual Trace $1,195

;:ED=-+' 5 V-212 Hitachi Portable Scopes V-665  60MHz Dual Trace w/Cursor ~ $1,345

58 , . .r_':,'.@ DC to 50MHz, 2-Channel, DC offset V-1060 100MHz Dual Trace $1,425
Iﬂf_-w R ﬂ-::%iii function, Alternate magnifier function  V-1065  100MHz Dual Trace w/Cursor  §1,685

Oual Channal ¥-525 CAT Readout, Cursor Meas.  $1,025 V-1085 100MHz Quad Trace w/Cursor  $2,045

V.523 Dalayad Sweep $995 V-1100A 100MHz Quad Trace w/Cursor  $2,295

V-422 40MHz Dual Trace $795 V522 Basic Mode. 5895 V-1150 150MHz Quad Trace w/Cursor  $2,775

20MHz Elenco Oscilloscope FREE DMM Elenco 35MHz Dual Trace
A KYEl i purchase of PRI S N s
MO-125] ﬂ NY SCDPE = High luminance 8 CAT

o Dual Trace = 1mV Sensilivily

« Camponant Tesier SCOPE PROBES = 6KV Acceleration Vielage
« §* CHT « 10ns Aie Tima

« X-Y Cparation P1 &5MHz. Tx. 10k 319.95 » X-Y Operafion « 2 Az

= TY Sync P2 1008 Hz. 1% 10x 52395 = Delayed Triggenng Sweep
= 2 p-1 Probes e Includes & P-1 Probes

All scopes include probes. schemalics, operators manuat, and 3 year (2 yrs for Elenco scopes) world wide warranty on parts & Iabar. Many accessories available for all
Hitachi scopes. Call or write tor complete specifications en these and many other fine oscilloscopes.

WE NOW

10 Function Digital LCR Meter

(B 1 Multimeter

True RMS 4 172 Digital Capacitance Meter

CARRY Digit Muttimete — CM-1550 o LC-1801
COMPLETE LINE M-7000 AT, CM-3565 58.95 P 125
OF - - $58. g L
LUKE $135 2l s $65 4 Ranges  Measuies
ER e 1ph. | it TuM
L s |
F 08% DC Accuracy i AC & DC Yollage & Amps P bﬂﬂ.pﬂﬂu d _ Catbs 1uH-200H
1% Flesitlance L | Rasistance to 2000M1 3% basic accy : | Caps 1ph-200ul
MUEIM E:;EES sl Ero Blokinies “"-Ii,% g g Diode, Logic, & Trans 1es] Jero conbrol ! #1 - 8 Fag 01-20M
21E Ddﬂ; 5 and daluxs cass Capacilance lo 200uF wilh caca ¢ I "'
23F B85 Function Generator Triple Power Supply XP-620 Wide Band Signal Generators
;:?E g;ﬁm T Blox Assembled $65 | 0 . 5G-9000
& i ‘mn K It $4E
?3 EDEDA .:::.::; 1 _. $2ﬂ. 95 210 15V af 1A, $ 1 29
79 8062A e : ot A AF Freg 104K-450MHz
7IF  + More o | for 4 ':qj“;vﬂ;‘;i AM Modulation of 1KHz
oGS Sana Bria CEEITR L ¥ i -
CALL FOR wawe frgm 1HE 1o E‘HH!I Conlaing all the desired lealires for downg experiments SR SO
SPECIAL PRICING AM or FM capability Fealures shorl cireuil protection, all supplies. | SG-9500 w Digital Display and 150MHz bullt-In Counter $249

ply XP-580 LEARN TO BUILD AND PROGRAM
ST-1010 $59.95 COMPUTERS WITH THIS KIT!
$Eg.95 .90 a1 FA INCLUDES: All Parts, Assembly and Lesson Manual
$1B.95 12V at 1A Model
i ey #9610 Rsistor Blox .; il MM-8000
o s F“‘:mns a7 shm 1o 1M & 100K pot i $125.00
D&Iu:& Case #IE20 Capaciter Bloz Fully regulated and shor ciecur profected \

47pt to 10MFD XP-575 without meters $39.95

GF-8016 Function Generator
; " with Freq. Counter

$249

Eine. Souare, Triangla
Pulse, Ramp, -2 to ZMHz
Freq Counter 1 - 10MH:z

XP-765
$249

Q-20% a1 14
0-20V af 1A
5y ar 54

Staring from scratch you buikd a compiste sysim, O Micro-Masies
B o D e ot B i ey LA, FEDAS @ run @ BOBRS i fop st
sor, which uses similar machene @nguage as |BM PL You will write the
iretial insruchons fo bl tha BOES processor o gl starhisd and stors thess
restrUClions in parmanent memory ina 2816 E° PROM Teaches you all
aboul nput and outpul ports, computer imors. Build your gwn keyboand
and bgam how o scan keyboand and deplay. Mo prewvious compuer
knowledge required. Simpke gasy o understand nstrection teaches you
i wte i maching lavguage

ROBOTICS KIT FOR ABOVE (MM-8010) $71.95

Fuly requiated, Shor circuil profecied wilh
2 limi conirol, 3 separate supplias

XP-660 with Analog Meters $175 GF-8015 without Freq. Meter §17%

WE WILL NOT BE UNDERSOLD! C & S SALES INC. 15 Day Money Back Guarantee

205 SHUPDING. 46 Simes o jumafam 1245 Rosewood, Deerfield, 11 60015 2 Year Warranty Frces subect o crange

($10 Max) IL Res., 7% Tax (800) 292-7711 (708) 541-0710 WRITE FOR FREE CATALOG
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PECIAL EVENTS

Ham Doings Around the World

Visit the 73 booth at
.. .Boxboro, MAonOct 13 & 14
. . . Brooklyn Park, MN on Oct 27

Riverside County Fair at 13?1']1 Lake Perris
Drive. Special Children's days and Handi-
capped day. Admission: 12 and under fres,
adults $5. Call contact for Senior’s Day and
fea. Talk in 145,240 down 6. Contacts: Ruth
Ann Rich N6HIW, 41020 Benton Rd., Hemet
CA 92343, (714) 767-7603. PKT BBS ad-
dress 6NEHIW @ KABJOB, Donna Lindseay
NBOKS, (714) 826-4106. Jim Cameron
KBEYBP, (714) 827-4555.

OCT 6

PONCA CITY, OK The Kay Co. ARC,
OIDAR and Cowley Co. ARC will jointly spon-
sor the Northern Oklahoma/Southern Kansas
Swapmeel and VE Session. VE Exams star
at 0930, at Pioneer Vo-Tech. Walk-ins only.
Bring original license and original CSCEs
plus photocopies of those documents for your
610 form. Swapmeet starts at 1300 hours al
the Ponca City airport. Commercial vendors.
Talk-in on 146 97 down. Contact Mark Byard
NSOGP, 504 Foster, Ponca City OK 74801.
(405) 762-1966.

b s

WARRINGTON, PA ThEHt Airy VHF RC.
inc. will sponsor the Pack-Rat 19th annual
Get-Together weekend Conference/Ham-
fest. The VHF Conference will be held al the
Warrington Motor Lodge Sat. from 9 AM-5
PM. Cocktail hour and get-together at 6:30
PM in the Pack-Rat Hospitality Suite. Dinner
at 7:30 PM, $16. Registration $8 in advance
(by Sept. 23rd), $10 at the door (includes Sun,
Flea Market). The Hospitality Suite will be
open Friday evening for early arrivals. Make
checks payable to Mt. Airy VHF Radio Club,
Inc., and send SASE to: HAMARAMA, PO
Box 311, Southampton PA 18966. Motel
Resarvations: (215) 343-0373. The Sun. Flea
Market will be held from 7 AM—4 PM at the
Bucks County Drive-in Theater, rain or shine.
$5 at the door, no advance registration. Car-
load special $8. Tallgating $8 per space
(bring your own table). Set-up at 6 AM. Talk-in
on W3CCX 146,52 MHz.

QCT 7

HUNTINGTON, IN The Huntington County
ARS will sponsor its annual Hamfest at the
P.A.L. Club from B AM-3PM. Sellers set-up at
& AM. Free parking. Handicap accessible.
Admission $3.50 advance, $4 at the door, 8’
tables $5 on first-come basis. Talk-in on
146.085/.685 and 448.975/443.975. Contact
Jim Covey KC9GX, 1752 Kocher St., Hunting-
ton IN 46750

PARAMUS, NJ The Bergen ARA will spon-
sor a Hamles! at Bergen Community College
from 8 AM-2 PM._ Free admission for buyers.
VE Exams from 7 AM-10 AM. VE coniact:
Pete Adely K2MHP, 13-30 Edward St.. Fair-
lawn NJ 07410, (201) 796-6622. Free park-
ing Sellers $7 per space. Talk-in on W2AKR
146.790. Contact Jim Joyce K2Z0, 286
Ridgewood Bivd. No., Westwood NJ 07675
(201) 664-6725.

YONKERS, NY The Yonkers ARC will hold
a Hamfair, rain or shine, from 9 AM-3 PM at
the Yonkers Municipal Parking Garage.
Buyers admission $5, under 12 free, Sellers
$10 per space (bring your own table). Set-up
at B AM. No advance registration. Talk-in on
146.52, 146.B65 - or 440.150—. Repeater:
WB2BNH. Contact Y.AR.C., PO Box 378,
Centuck Station, Yonkers NY 10710. (914)
863-1021.

SPRINGFIELD, OH The Independent Ha-
dio Assoc. will hold the Eighth Annual Ham-
fest/Computer Expo from 8 AM-4 PM, in-
doors atl the Clark County Fairgrounds.
Admission is $4 in advance, $5 at the door,
with under 12 free. Tables are $6 advance, $7
al the door. Talk-in on 145.45 and 224.26
MHz. For reservations write: Independent Ra-
dic Assoc., PO Box 523, Springfield OH
45501, or call Chariie WASBP, (513) 324-2896

HERSHEY.PA TheCentral PASS/4A Users
Group will sponsor its Fourth Annual CPUG

/Electronics Expaosition from 7 AM-
3:30 PM a! the National Guard Armory, Palm-
dale. Pre-registration accepted through Aug.
3rd. Open to all ham radio, electronics and
computer related groups. Contact Dave Rar-
cliffe, (717) 238-54 14, Barry Long, (T17) 564~
2974;: Anthony (Tony) DeDonatis Sr., (717)
534-2056; Terry Longenecker. (717) B38-

7843; The Data Factory, (717) 657-4992 or
4997 24 hrs, 8-N-1 300/1200/2400.

AUGUSTA, GA The ARC of Augusta will
sponsor the Augusta Hamfest/Computer
Show at the Augusta-Richmond Co. Civic
Center Sat. from 9:30 AM-5 PM and Sun.
from 9:30 AM-3 PM. Outdoor Flea Market,
One tallgating space free, extra adjacent
spaces $5. Set-up at5 AM Sat., 7 AM on Sun.
Admission §4 advance, $5 at the door. Dealer
10’ booths $40 ea. Flea market 8’ tables $10
ea, Make checks payable to Amateur Radio
Club of Augusta and mail to Jim Abercrom-
bie, PO Box 5943, Augusta GA 30908, (404)
790-7802. Pre-registered VE Exams at 9 AM
Sal. Walk-in VE Exams at 1 PM Sun. Send
your compieted 610 form with check for $4.95
made payable to ARRL/VEC to Don Boltz
WB4IGK, 121 Fox Trad Dr., North Augusta
SC 29841, for the Sat. exams only. Pay for
Sun. exam a! lest time. Failed Sat. applicants
may take the Sun. exam.

BOXBORO MA The New England ARAL
convention at Boxboro, sponsared by (he
Federation of Eastern Massachusetts Ama-
teur Radio Associations, will be held at the
Sheraton Baxboro Hotel on the intersection ol
RTE 485 & 111. Flea Market opens at 8 AM.
Convention at 9 AM. Entertainment and YL
programs. Exams both days. 2 M Fox Hunt.
Talk-in on 2 M-146.61, 146.82, 223.94,
449,925 and Boxboro repeater 146.67. For
info call W1THT, (617) 284-1024.

WEST PALM BEACH, FL The Palm Beach
Repeatar Assoc. will hold their Fourth Annual
Palm Beach County Hamfest/Computer
Show at the South Florida Fairgrounds. RV
sites. Admission $4 advance, $5 at the door,
10" x 15" booth $45. 10" x 10" booth $30. Bring
your own tables, chairs, table cloths and ex-
tension cables, or pre-register for tables @
$10, chairs @ $1.50. Make checks payable
and mail lo: PBRA Hamfest, PO Box 461,
Lake Worth FL 33460. Talk-in on 147,765/
.185. Contact Hal Gainen N4UIT, Vending
Committee, 6332 Tall Cypress Cir., Lake
Worth FL 33463. (407) 439-0805.

OCT 14
WEST FRIENDSHIP, MD The Columbia
ARA, Inc., will hold its 14th Annual CARA
Hamfest at the Howard County Fair-
grounds from 8 AM-3:30 PM. General ad-
mission §5, unlicensed spouses and children
free. Tailgating $10 per space (includes 1
general admission per space). Call (301)
997-5052. Tables, 1-4 @ $20 each, 5 or

more $18 each (includes 1 vendor admission
per table). Talk-in on 146.52 simplex and
147.735/.135 crosslinked to 222.32/223.92.
For info and reservations contact C.R.
Whetstone WA3YOH, oo CARA, PO Box
211, Columbia MD 21044. After Sept. 20, be-
fore mailing anything, call (307) 486-2609,
(301) ?5.5-?9!5. or to leave messages, (301)
997-5052.

SHELBY TOWNSHIP, Ml The Utica-Shelby
Emergency Communications Assoc, ARC
will hold a Swap & Shop from B AM-2 PM al
the Eisenhower High School at 6500 25 Mile
Road. Advance tickets $2, $4 at the door, 6°
tables $10. Trunk sales $5. Talk-in on
147.18+ and CB CH 34. Send payment and
SASE to Arpad R. Miklos WY8M, 3180 Chard,
Warren M| 480892. (313) 751-3804.

WAUKESHA, WI The Kettle Moraine RAC
Inc. will hold its 12th Annual Ham/Computer
Swapfes! al the Waukesha County Exposition
Center, Hwys J & FT, from B AM-1 PM, Sel-
up at 8 AM. Tickets are $4 advance, $5 al the
door. Reserved tables 85 for each 4’ length.
Admission ticket required. Reserve before
Oct. 6. Exams by Badger Examiners. Send
SASE, check payable to KMAA Swapfest, PO
Box 276, Waukesha Wi 53187-02786.
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Listings are free of charge as space permits. Please send us your Special
Event two months in advance of the issue you want il lo appear in. For
example, if you want it to appear in the January issue, we should receive it by
October 31. Provide a clear, concise summary of the essential delails about
your Special Event. Check /HAMFESTS on our BBS (603-525-4438) for
listings that were too late to gel into publication.

BOCES on Spring Road beginning at 7 PM.
All exams offered. Technician through Extra
cost is $4.95_ Talk-in on 145.37. Contact VE
Leonard Popyack WF2V, {315) 853-8974, or
on 146.79, 14537, WF2V @ WA2TVE, or
POPYACK @ TOPS20.RADC .AF MIL.

EL PASO, TX The Third Annual HAMFIES-
TA will be co-sponsored by the El Paso ARC,
Sun City ARC, West Texas Repeater Assoc.,
Bilingual ARC, and Chapter 64 QCWA. This
is an international affair in co-operation with
Mexico, which will allow Americans attending
the HAMFIESTA to enjoy shops, hotels and
the race track in Juarez, Mexico, For info
contact W.J. Deragisch, 301 Ridgemont
Drive, El Paso TX 79812-5330. (915) 584~
16489,

SELMA, NC The Triangle East ARA will
hold its Second annual ARRL sanctioned
Hamfest at the Smithfield Moose Lodge from
8:30 AM-3:30 PM. Set-up at 6:45 AM, Admis-
sion: Adults $4 in advance, $5 al the door.
Children under 12 free. Inside table and two
chairs $6. Outside space $3. Pre-registration
required for VE Exams. Send $4.95 and com-
pleted 610 to TEARA Hamfes!, c/o Vince
Yakamavich, AA4MY, 220 Carriage Trail,

Raleigh NC 27614. (913) B47-8512(evenings
7-9)

GRAY, TN The 10th Annual Tr-Cities Ham-
fest will be held at the Appalachian Fair
Grounds. Sponsors are the Kingsport, Bristol
and Johnson City Radio Clubs. RV hookups.
Admission $5. Mail inquiries to PO Box 3682
CRS, Johnson City TN 37602

GREENWOOD, NOVA SCOTIA The
Greenwood ARC, VE1WN, will hold their Sec-
ond Annual Ham Fleamarket from 9 AM-3
PM at Gilwell Hall. Admission is $2. Talk-in on
146,52 and 146.07/.67 MHz. Contact Lance
Peterson VE1VCL, Greenwood ARC, PO Box
63, Greenwood Nova Scotia, Canada BOFP
1NO.

OCT 21

STIRLING, NJ The Tri-County Radio As-
soc. will hold a Hamfest/Flea Market from 8
AM-2 PM. Take Valley Rd. to Passalc Town-
ship Community Center. Admission $3, chil-
dren under 12 free (with parent). Limited re-
served tailgating. Wheelchair accessible.
Tables $8; with AC, $10. Talk-in on 147.255/
855, 146.52. For reservations: Dick Franklin
W2EUF, 23 Shawnee Road, Cranford NJ
070186. (201) 276-6522.

CENTRALIA,IL The Centralia Wireless As-
s0c., Inc_, will hold its annual Hamfest at the
Kaskaskia Gymnasium beginning at
B AM. Set-up at 7 AM. Flea Marke! space
(including one table), $5. Free parking. Ad-
mission/Prize tickets $2 each or 385 Talk-in
on 147.27/ 87 and 443 2/448 2. Mail ticket
orders with an SASE to Centralia Wireless
Assoc., Inc., Hamfest Tickets, PO Box 1166,
Centralia IL 62801. For info call Bud King
WASU, (618) 532-6606, or write 1o CWA, Inc.
at the above address

BENSALEM,PA The PennWireless Assoc.
will sponsor Tradefest "90 at the Yezzi Athlet-
ic Field beginning at 8 AM. Set-up at 6:30 AM.
Admission $3, $7 per carload. Kids 12 and
under free. Spaces 55. Multiple spaces guar-
anteed by advance payment. VE Exams. Tail-
gating. Talk-in on 146.52 and 146.925/.325.
Send checks with SASE to PWA Tradefes!
‘80, PO Box L-734, Langhorne PA 19047, For
info call Steve at (215) 752-1202.

QCT 27
BROOKLYN PARK, MN The Sixth annual
Hamfest Minnesota & Computer Expo will be
held at the Hennepin Technical College from
7:30 AM-3 PM. Admission $4.50 advance, $6
on the day of the show. VE Exams, no walk-
ins. Pre-register by sending SASE, complet-
ed 610 form, photocopies of current license
and code credit plus $4.95 (payable to ARRL-
VEC) to: VE Exams, Jerry Jensen WTW,
10900 Ewing Ave. §., Bloomington MN
55431, (612) 888-6187. Fleamarkat tables,

E

area, $18 each, sel-up 6:30 AM. 2nd
. full tabie $12 each, set-up 7 AM. Hall-
h.:ltabiel‘ﬁaam sel-up 7 AM. Hallway,

table, $6. each. You must have an admis-
mmdmplaymﬂwﬁemrkﬂ area
lul-mnmmuf-llahhsparsalnﬂnmmnama_
No limit in other areas. Send SASE with
check payable to Hamfest Minnesota & Com-
puter Expo, to: Hamfest Minnesota & Com-
puter Expo, Box 5598, Hopkins MN 55343.

§§5§

necticut AR Emergency Service, with the
Cromwell Middle School ARC, will hold a
Hamfest at the Cromwell Middle School be-
ginning at 9 AM. Set-up at 7 AM. Donation $4
adults, under 12 free. VE Exams info: Ed
Kerns KN8Y (203) 342-4300. Talk-in on
147.09/.69, 444.625/449 625 FM simplex:
146.52 MHz. For general info: Jack Chapman
WATK, (203) 347-8745 or (203) 347-1134;
Brian Battles WATYUA, (203) 866-1541 or
(203) CALL-YUA. For table resaervations call
Jack WA1K al the above numbers, or Kathy
Allison KATRWY, (203) 742-7727),

SPECIAL EVENT STATIONS
OCT 6-7

COLOMBUS, OH The Columbus ARA will
operate Station WBTO in conjunction with the
Columbus USA Festival. The lestival salutes
the City of Columbus and the Explorer
Christopher Columbus. Time: Sat. 0000Z-
24007 Sun. WBTO will operate SSB at the
festival from Sat. 1500Z-0300Z Sun.. and
from 1500Z-2400Z Sun, Frequencies: 7.240,
14.340, 21375, 28.500 MHz {all frequencies
410 kHz). Exchange name, QTH and signal
report. Commemorative QSL to all who con-
firm WBTO contact and all SWLs who confirm
hearing WBTO. Certificates to stations who
contact, and SWLs who hear, al least 10
Columbus stations. Working WBTO equals
six contacts; each band counts separately.
Plague awarded to the station that contacts
the most Columbus stations. Address for QSL
and Log submission: Roger Dzwonczyk
WB2EIG, 283 East L iew Ave., Columbus
OH 43202, USA. Send an SASE (§1 pmtage
or 1 IRC) for QSL and certificate. Usa 9"
envelope for unfolded cerificate. Otherwise
use #10 envelope.

QCT 13

BOY SCOUT CAMPOREE STATION The
Lockheed ARC and the West Valley ARA, in
conjunction with the Santa Clara County
Council, will operate Station WABGFY Irom
10 AM-5 PM PDT, to introduce Amateur Ra-
dio to the 5,000+ Boy Scouts who will be
participating in the . Frequencies:
14,23, 21.35, 38.4 MHz. Send a 9 x 12 SASE
to: Brian Davis KJEWH, 3461 Fawn Dr., San
Jose CA 95124,

HARLINGEN, TX The South Texas ARS
and the CAF Ghost Squadron, will operate
Station NSCAF Sat. and Sun. from 9 AM-8
PM local time, to celebrate the Confederate
Air Force Annual Air Show. Attempts will be
made to contact several of the WWIl aircraftin
the CAF inventory. Listen for B-29, B-17, B-
25, P-51, P-40, etc. Frequencies: SS8 14260,
21260, 28460 kHz. For special QSL photo of
the B-25, send your QSL and SASE to Dr.
David Woolweaver K5RAV, 2210 §. 77 Sun-
shine Strip, Harlingen TX 78550.

7-19

NEW YORK, NY The Radio Club of Junior
High School 22 will operate WB2JKJ daily
from 1100-1800 UTC to commemorate the
10th Anniversary of the Club, and Education
thru Communication. Frequencies: 7 238 and
21.395 MHz. For an outrageous card, con-
tacts and SWLs may QSL to: The 22 Crew,
PO Box 1052, New York, NY 10002,

FRANKENSTEIN, MO TEE Mid-MO ARC

will operate WOOO from 21002 Wed.-1400Z
Thur. in celebration of Halloween, Frequen-
cies: 35 kHz up from the bottom of the CW,
Novice, and General phone subbands. For
certificate, send QSL and SASE 1o Jeff Kunce

N@JUH. 1213 E. Dunklin, Jefferson City MO
65101.



INTERNATIONAL RADIO M
AND COMPUTERS, INC./FOX TANGO

OUR 11TH YEAR

Kenwood, Icom & Yaesu Equipment & most Amateur
Radio Products! lcom authorized dealer!

SERVICE

Optimized Alignment Service installation of IRCI
& Fox Tango Crystal Filters
Enhancement Kits

Tuning Upgrades

Bank Controllers

We service what we Sell.

®

L]

L ]

L

&

&

L

L

L ]

L]

@

L

Bl

L

(-]

®

@

L

@ ° & 10 Pole International Radio & Fox Tango Crystal
@ Filters for lcom, Kenwood & Yaesu! F. Tango Filters
® also for Drake, Collins & Heath.
]
@
@
L
L
@
L
L]
@
®
L
L
L
L]
L ]
L]
@
&
L
®
L

&
&
0
®
8
2
@
@
&
2
®
®
s
&
[
®
®
®
®
®
INEWSLETTERS & PUBLICATIONSK
®
®
®
®
o
@
@
@
s
®
@
®
&
®
®
s
e
@
®
®

Authorized
Kenwood

Service
Center

lcom, Kenwood, Yaesu Separate Newsletters, just
511.00 annually. Years of Back Issues.
Back lusse Index—84.00. User's Supplements.

HAM-IBM'  COMPATIBLECOMPUTERS

FCC approved, starting at $429.00
IBM Ham Public Domain Software at $3.00 per disk
Send 45¢/SASE for FREE Amateur Radio 20 page
Catalog of products & services available or

complete software catalog. STATE WHICH!
VISA, MasterCard, AMERICAN EXPRESS

SEND TO:
INTERNATIONAL RADIO
AND COMPUTERS, INC./FOX TANGO

(407) 879-6868 FAX No. (407) 878-8856

751 South Macedo Blvd., Port 51. Lucie, FL 34983
9:00 AM to 5:00 PM Monday through Friday
Place Your Xmas Orders Now
B EE NN EEENNNENENNENNDRNRDRNEDN]

THEY'LL THINK THEY'RE
JUST HAVING FUN

YOU'LL KNOW
THEY'RE LEARNING

Carole Perry’s (Dayton 1987 Ham of The Year)
“Introduction To Amateur Radio™ package allows
children of all abilities to achieve success.

Ready-to-teach package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code practice, Spacecode
audiocassette which follows lesson plans. $99.95

® \Video Tape Showing Classroom Use Included

[_IAny motivated teacher can teach the program.
[ |Ham Radio program is used as a motivational tool
to teach skills in other subject areas,
124 hour Hotline is available for help and
guestions.
_IHigh maotivational activities,
homeworks, fund raisers, quizzes, &
reproducibles included.

Mﬁdlﬂ. . PO.Box 131646
M @ﬂtorﬁ STATEN ISLAND

N.Y. 10313-0006
X L 718-983-1416

CIRCLE 241 ON READER SERVICE CARD

IVIOTOROLA RADIUS

* For the discriminating amateur involved in
commercial communications as well. Meet
significantly tighter commercial specs!

* Up to 40% discount.

e 3 year warranty by Motorola, an added year
provided by Procomm.

* Maobiles/handhelds and accessories to meet

your amateur/commercial needs

simultaneously.

Motorola Catalog $10—
refundable with purchase.

PROCOMM

1948 Coventry Ct.
Thousand Oaks, CA 91362
Phone: 805-497-2397

SUPERGONE™
$99.95

* ARRL approved, 73 review in April 1989 and
Monitoring Times review in August 1989

* |deal for indoor/outdoor use

* Use either standing on radials or 50" in the air

* Only 2 Ibs, rugged construction, no hollow
tubing, US made, 5 minutes fo assemble

* Expandable to TX/RX on all HF bands
(Supercone Plus), no added radials needed, s .
ideal for all transceivers, scanners The

The Wideband

SEEEEEEEE ¢ Full money back guarantee SUPF?FUGSGN E
TX/RX, 10 meter, VHF, PH“G“MM TX/RX, HF, VHF, UHF
UHF and Microwave bands 805-487-2387 and Microwave bands

AAlA REPEATER LINK CONTROLLER

SIDEKICK [LINK 1

ANTENNAS e
‘ RLC-6 |

e 144 - 220 - 440 Mhz. Models
* Dual Extended Collinear Elements , MAIN
» Stainless Elements and Hardware { REPEATER
Side/Top Mount Tower or Mast Y
e Excellent Gain and Quality

e Easily Stacked

LINK COMM RLC-6
ALLOWS 3 HUB OR CHAIN LINKS
CAN BE INTERFACED TO MOST REPEATER

* Broadband - Tunable CONTROLLERS
e S0O-239 Feed DIRECT CONNECTION TO S-COMM 5/6

5 ; Py REFPEA
* New Design and High Efficiency HELEGLE?U?ELH;_;ES;

| REQUIRES ONLY 3 LOGIC LINES FOR CONTROL
$79.95 ]
s -] ONLY$149.95 [u
; LED DISPLAY BOARD . $29.95
S-COM CABLE
o & Sl

LINK COMM
PO BOX 1071 » BOZEMAN, MT 59771

e With 'N' Connector and Silver
(406) 587-4085

Plated Feed Probe
$89.95

CIRCLE 47 ON READER SERVICE CARD

Broadcast Tech. Services
11 Walnut St. [
Marshfield, Mass. 02050

617-837-2880
800-874-2880 Order

No Extra Charge for VISA-MC |
Shipping Handling add $4.00
Mass. Residents add 5%

THIS MONTH'S GOODIE FROM THE CANDY STORE

I YAESU

FT-1000
= ——= - L

UNDER $2950.00

Similar Savings On Kenwood, Astron, |
Yaesu, Hy.Gain, Alinco. Etc. AL T.O
Yaesu FT-747GX

$729.90
Cwer: 3034 Ham Itemsin Stock. all Prices-Cash FOB Praston
More Spacials \in HAM ADS, Looking for Something not Listed?
Call or Write
ROS5 DISTRIBUTIMNG COMPAMY
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7 3 INTERNATIONAL

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey, NH 03431

Notes from FN42

More sad news., Peter Slrauss
ZS6ET, 73's Hambassador to the Re-
public of South Africa, died in a light
plane accident on July 30. According to
a quick FAX from Phil Gray KA7TWQ,
Hambassador for Mozambique, a mes-
sage from an SARL representative
said that Peter was apparently taking a
test for his pilot's license when he was
forced to take off after landing and
crashed in the process. Peter was also
a Councillor for the South African Ra-
dio League.

With the death several months ago
of Ken Gott VK3AKU, Hambassador
from Australia and Awards Manager
for the WIA, this leaves another hole in
our 73 represeniation. Pelter and Ken
were two of our most prolific corre-
spondents, and we will miss both of
them. See the South Africa portion of
this column for Peter’s last report.

Limon, Colorado: In last month's
column, | wrote about the ftornado
hitting Limon, stating that the news
reports did not mention ham involve-
ment. I've received some responses
about the “Limon Disaster,” as it is
now called in Colorado. One person
believed | was saying that local hams
were not prepared for or involved in
the emergency. Careful reading shows
that | was asking questions, not
making statements. | just didn't
know whether hams were involved
or not, and | asked for information.
The major TV networks, CNN, and
wire-service reports did not mention
hams at all.

The responses | received from hams
advised me that they were the first to
report the tornado fo others outside the
area, and that they look a very aclive
part in disaster communications.
Bravo! But | heard nothing of these
facts on the East Coast. | just wish that
the national TV networks and wire-ser-
vices had been informed of ham in-
volvement, or if they were informed,
that they had broadcasted this informa-
tion.

Edie Sheffield KAPMQA, Section
Manager of the ARRL for Colorado,
wrote me about the massive effort
hams played in the Limon Disaster
(see '‘Roundup,'’ below). THEY
PLANNED, THEY PREPARED, AND
THEY WERE READY!

Checking The ARRL Repeater Di-
rectory, | discovered thal there are iwo
2-meter repealers located in Genoa,
just east of Limon. No slight intended
to the owners and users of those re-
peaters. Again, the only statement |
made was that ham involvement didn't
make the national news.

—Arie NTBAC

edited by C.C.C.

Roundup

Japan From The JARL News. Ac-
cording to an investigation by the Min-
istry of Posts and Communications,
amateur radio stations totalled an
amazing 1,027,101 as of March 31,
1990, passing the million mark for the
first ime. In March 1970, the total was
100,000. Compared to last year, the
rate of increase was 12%. 110,000 new
amaleur radio stations went on the air,
the largest increase ever.

Sweden From Radio Sweden.
Arthur Cushen has updated his book,
Radio Listeners Guide, from 1988 to a
new 1990 edition. The new edition in-
cludes coverage of New Zealand's
new shortwave service, Printer Dis-
abled Radio, New Zealand and Aus-
tralian medium wave stations revisited,
and updated information on sunspots,
jamming, world time, and pirate radio.

You can order this 116-page book (in
A4 format) from Gilfer Shortwave, Box
239, Park Ridge NJ 07656, USA. Cost
is $18 U.S. In Australia and New
Zealand, you can order from Arthur
Cushen Publications, 212 Earn St., In-
vercargill, New Zealand. Cost is 22
Australian dollars or 24.20 New
Zealand dollars.

USA/Colorado From Edie Sheffield
KADMQA, on AMATEUR RADIO AND
THE LIMON, COLORADO, TORNADO
(edited for space).

During the evening of June 6th, a
devastating tornado swept through
Limon, Colorado, and virtually de-
stroyed all communication. ... The
Severe Weather Net (SW) spotters had
been tracking the storms since 1 p.m.
with nets in both Denver and the Colo-
rado Springs areas.

Trained amateur radio weather spot-
ters were covering the possible danger
areas, and Tim Samaras WJ0G, with
his ATV camera, sent live pictures
back to the National Weather Service
in Denver. After Limon radar was
knocked out by the tornado, the spot-
ters provided the early reports and lo-
cations of several other tornados.

Limon is about 75 miles from Denver
and just a bit closer to Colorado
Springs. Pete Peterson NOAFR from
Arriba was the first amateur on the
scene, less than 30 minutes after the
tornado hit, closely followed by Norm
Michaels KABEFF from Flagler. [The
latter is] the EC (Emergency Coordina-
tor) for Lincoln, Kit Carson, and
Cheyenne counties. Other early arriv-
ing eastern plains hams included Buck
Rodgers WABDGJ and Keith Bowhan
WODGM of Genoa, and George Saum
KOGS of Agate.

The Rocky Mountain Division Vice
Director, Bill Sheffield KQOJ was alert-
ed by David Richendifer WD@HNQ that
the Colorado State Patrol was request-
ing Amateur Radio operators in Limon.

Bill alerted the Emergency Coordina-
tors of Denver, Jeff Irvin KBOCHT and
Mike Stansberry KOTER of Colorado
Springs, and within an hour of the tor-
nado, amateurs were en route to Limon
from Denver and Colorado Springs.

During the first hours following the
tornado, amateur radio operators han-
died priority messages for the Limon
Police, the Lincoln County Sheriff, the
Colorado State Patrol, and other fire and
rescue groups; amateur radio commun-
ications were set up at both the Mile Hi
Red Cross and the Pikes Peak Red
Cross around the clock, providing
emergency and health and welfare
communications in and out of the area.

The second day a fresh batch of am-
ateurs arrived at Limon, including Bob
Ragain WB4ETT, DEC, Jim Lommen
KC7QY, EC for Arapahoe County, and
Bob Hitchens KBVQC, EC for Douglas
County. By Friday, June Bth, priority
communications were winding down
and the amateur radio operators were
concentrating on health and welfare
traffic along with coordinating commu-
nications for the Red Cross, Salvation
Army, and the NWS radar station in
Limon.

The Pikes Peak 2 meter repealer
WOYNE was the only usable repeater
from Limon. The Hugo repeater went
out with the storm and Denver re-
peaters and other Colorado Springs
repeaters were not reachable. Mike
KOTER tried to coordinate packet, but
the distance was too great for the COS
digi to work effectively, so health and
welfare traffic was passed on HF and
450 MHz along with 2 meters.

The foliowing is a partial listing of
some of the amateurs invoived during
this communications effort.

NOAFR, NOAMP, NOBQH, NOCYR,
NODWT, NSEZL, NOFDA, NOIER,
NOIEM, NOIKF, NOION, NeIZQ, NOKIC,
NOKRW, NOJAA, NOJLH, NOLBI,
WeBEG, WeDGM, WODUM, W3TMR,
KGOS, KQoJ, KToH, K8ZL, NXOE,
NWOJ, WGON, WJ0G, WROS, WUON,
WeVi, K4UBU, KC7QY, KBVQC,
KOPGM, KOPGU, KOQBA, KOTER,
KOWIQ, KOBUEM, KCROTR, KDONT,
AL7GQ, KA3SHBK, KATEEJ, KA7JOR,
KC4KGS, KADEFF, KAQOEFM,
KAQJEA, KADMQA, KBOADH,
KBOADG, KBOCHT, KBOFNM,
KDRUE, WB4ETT, WBEYXD,
WARDGJ, WDOHNQ, WABMNL,
WBOMPH, WABTAV, WBOTUB,
WARBULE, WARYNP.

There were so many amateurs in-
volved from the Front Range of Colora-
do that it is difficult to have a complete
list of all of their names and calls. But
every amateur is o be commended for
the excellent job done in this disaster.
The distance traveled each day to
provide the many man-hours of com-
munications was a tremendous effon,
and the services provided have shown
lo the public and to local and state offi-
cials the value of amateur radio and our
capability for establishing and main-
taining an effective emergency com-
munications network within our own
state of Colorado. [Edie Sheffield,
KAPMQA, 1444 Roslyn St., Denver CO
80220.]
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HONG KONG

Philip J. Weaver VS6CT
Flat 39C Two Park Towers
1 Kings Road

Hong Kong

Nearly a year has elapsed since | last
wrote a note from Hong Kong. During
that time | moved from the old flat | had
been in for the last 13 years. | now
reside on the top floor of a 39-story
apartment block and it has taken me
nearly a year to get the antennas in the
photograph up and running, with the
help of Brett VS6BG who shares with
me. [WOW! What a location!]

Amaleur activity in Hong Kong
thrives and as of July we have 972 li-
censed amateurs in Hong Kong. 741
are Class "'B" licenses, which was first
introduced in April 1982, and 231 are
Class "A'" licenses. The majority of
Class "'B"' holders are very active on 2
and 6 meters, and as such there has
been considerable activity out of Hong
Kong on 6 with guite a few firsts on 6
into Europe.

The Telecommunicaltions section of
the Post Office, which handies all ama-
teur radio licensing in Hong Kong, has
once again moved its offices. Now it's
located on the 19th floor of the Sincere
Building in Des Voeux Road Central in
Hong Kong.

The issue of reciprocal and visitor's
licenses are still as swift as always, and
provided you come in with the right
documentation, you can expect a call
and receipt for the license fee (HK
$150) to enable you to operate legally
within 30 minutes. If you are not sure
what is required or where to go, call me
when you get into Hong Kong. Be sure
that you bring your original license for
the PMG people to see.

The Hong Kong Amateur Radio
Transmitting Society (HARTS) still
meets on the second Tuesday of every
month at 1900 in the Volunteer Officers
Mess on the 2nd floor of Beaconsfield
House, next door to the Hilton Hotel. All
guests are very welcome. The only
other Society is the English Language
Amateur Radio Transmitling Society
(ELARCS), whose aim is to look after
the interests of the expatriate commu-
nity. It meets quarterly with a dinner,
usually in one of Hong Kong's Yacht
Clubs. For information call me on ar-
rival al B87-6366, or write before you
come and | can tell you when and
where we shall next be meeting. Our
annual dinner this year will probably be
held about the 6th of December, and
we would welcome any overseas visi-
tors who may be in town.

| have had many inquiries as to whal
has happened to our 10 meter beacon
which normally operates on 28.290.
We had some bad luck on site and it is
taking longer than expected to get it all
up and running. However, the 6 meter
beacon on 50.075 has been operating
withoul a break for many years now.
We hope that the 10 meter beacon will
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Photo A. Philip Weaver VSBCT and his antenna. He now lives on the lop floor of a

39-story apartment block in Hong Kong.

be back on the air by the time this is
printed, Hong Kong Is one of the most
frenetic cities in the world, and finding
time after work and on the weekends to
gel other things done can be a prob-
lem.

At work | have been kept very busy
getting the new satellite program up
and running for the Cospas-Sarsat pro-
gram. This is a very interesting side-
light to the use of NOAA low-orbiting
satellites for the detection of transmis-
sions from Emergency Position Indica-
tor Radio Beacons (EPIRBs). Hong
Kong has established the first Local
User Terminal in the Far East, and as
Search Coordinator for the South Chi-
na Sea it is part of my section. Plus we
are investigating the procurement of
the necessary radio equipment for
communicating with ships at sea under
the Global Maritime Distress and
Safety System (GMDSS) which will be
implemented in February 1992.

There are now four 2-meter re-
pealers operating in Hong Kong, al-
though only one, provided by
ELARCS, uses the English language.
if you want to get on the air with this
one, you will need a CTCSS encoder/
decoder on your radio. Call me for the
code when you get here.

Until later, 73 de VS6CT, Philip
Weaver. [Philip’s antennas in the pho-
fo are a 6 meter beam, 144/430 beams

for satellites, and a Cushcraft RS verti-
cal for HF on the top. ]

LITHUANIA

Jonas Paskauskas LY2ZZ
PO Box 71

Siauliai 235400

Lithuania

The Lithuanian Amateur Radio Con-
ference, which was canceled this year
because of the political situation, has
been rescheduled and will take place
in June 1991, All problems with Visa
applications should be straightened
out by the end of this year. Anyone
interested in attending this conference
should contact me at the above ad-
dress or on the World Lithuanian Ama-
teur Radio Net meeting on weekends
on 28.444 or 21.330 MHz at 1400-1500
UTC.

The first portable LY callsign, LY/
WI1ECK, was issued this spring to
W1ECK as he was visiting Lithuania.
Also, another portabie LY calisign, LY/
DL9HQ, was issued.

Any amateur planning a visit to
Lithuania and wishing to obtain a
portable callsign should send a copy of
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his license (o me with the dates of the
planned visit.

News from Latvia: | was told that YL
portable callsigns are also being is-
sued. To obtain them, write to The Min-
ister of Communications, Higa, Latvia,
and enclose a copy of your amateur
radio license.

That's all from Lithuania at the mo-
ment. | hope o see many of you at the
Conference in June.

ke

SOUTH AFRICA

Peter Strauss ZS6ET
PO Box 35461

Northclitf

ZA-2115

Republic of South Africa
“Silent Key"'

The new South African radio ama-
teur novice licence became a reality for
South Africa in June 1990. Negotia-
tions between the administration and
the South African Radio League start-

teur operation by means of a global
muitilateral operating agreement.

The third licence grade introduced in
South Africa is not CEPT-compatible in
many aspects, but aimed to promote
glectronics and telecommunications in
a wide sense amongs! young people.
The 5 words per minute has been intro-
duced in order to comply with the Inter-
national Telecommunications Union
(ITU) requirement that radio amateurs
intending to operate below 30 MHz
must be able to send and receive
Morse code. The speed is left 1o the
individual administration. The new li-
cence reduced the minimum entrance
age from 16 to 12 years. It was experi-
enced that the age limit posed a prob-
lem in particular at a time when schol-
ars were preparing for University
entrance exams or high school final
exams. This resulled often in opposi-
tion from parents who perceived the
radio amateur exam as a "'distraction”’
to thewr children.,

In order 1o make the new licence at-
tractive to the potential radio amateur,
significant frequencies and operating
modes have been included. Voice
communication and data communica-

Photo B. Tracy Strauss, enrolled for the new South African Novice licence, gets a
feel of the keyboard for a future packet contact.

ed in 1989. A proposal outlining the
framework for the new licence grade
and suggested frequency ranges had
been presented by the SARL negotiat-
ing team directly 1o the Postmaster
General and senior officials of the li-
cence authorly.

South African radio amateurs had
until recently only two licence grades:
A—ifull (all privileges included) ZS li-
cence requiring a technical, multiple
choice exam and 12 words per minule
Morse test, and a restricted ZHR licence
of the same technical exam level, but
without any Morse test. The introduc-
tion of the restricted licence (no code
licence) more than 20 years ago as a
second licence class maintained com-
patibility with the licence grades in
most of Europe and the Far Easl (ex-
cepl, e.g., Japan and the USA).

Today, tremendous progress has
been made in the arena of international
licence compatibility. Many member
countries of CEPT, an umbrella organi-
sation of European Telecommunica-
tions Authorities, no longer require
written applications from foreign radio
amateurs of signatory countries, and
they permit mobile and portable ama-

tions in the 70cm band provide access
1o the worldwide packel BBS network
and local communications. Voice com-
munication via an allocation on the 10
meter band encourages expenmenta-
tion with antennae and home-brewing
by converting CB radios and modifying
CB antennas, elc., al very little cost.
Regional communication via CW and
data (RTTY and PACKET) in the 10
MHz band will permit the Novices in
South Africa to communicate across
the borders.

In order to implement the main ob-
jectives (low entry age, easy technical
exam and HF slices) concessions re-
garding the permissible output power
had to be made [5 walts modulation
and 20 watts PEP]. The resultant li-
cence structure may be a model for
many other developing countries in-
tending to make a serious effort in the
promotion of amateur radio. US ama-
teurs should not forget that there are
still many countries in Africa with only
one licence grade, dating back to colo-
nial days, effectively excluding local
nationals from the amateur service in
these countries,

The new South African Novice



licence will provide an entry to the ama-
teur service to all population groups
and an opportunity to find an interest in
electronics as a vocation in later life. By
the time you read these lines you may
well want to keep a lookout for the new
ZU1 callsign prefix allocated to the
South African Novices.

Enclosed is a photo of Tracy, Su-
san's and my daughter. She is enrolled
for the Novice license and is getting a
feel of the keyboard in preparation for
packet radio. [Peter enclosed the main
features of the new licence but there is
not room here to print them. Look for
them on the 73 BBS. Frequencies on
which a Novice may fransmit are por-
tions of: 160m, 80m, 30m, 15m, 10m,
and 70cm, with differing modes of
transmission.|

SPAIN

Woodson Gannaway N5KVB/EA
Apartado 11
35450 Santa Maria de Guia
(Las Palmas de Gran Canaria)
Islas Canarias
Spain

Good news for four of the members
of Union de Radioaficionados Las Pal-
mas (URL) in the Canary Islands. They
were advised that they had won their
class in the Associazione Radioama-
tori Italiani (ARI) International DX

Contest.

The four contesters are all active
members of the URL. Elsa EAS8BVH
has been an amateur since September
1988, and in this short time she has
won almost every Spanish contest in
which she has participated. She has
also won the Canary Island of Africa
part of most of the foreign contests she
has participated in.

Isabel EABBSJ has been an active
amateur since 1985 and a successful
contender from the first. But since
1988 she has sat out the contests in
order to help Elsa develop, sharing her
experience in all areas of contesting.
She is also working on a book about
worldwide contesting.

Marcos EABBIK is the URL Secre-
tary and an active planner and partici-
pant for all kinds of activities. He is also
a good contest operator. In this contest
he took care of attendance.

Leon EABBSI teaches electricity and
electronics at the URL. He is also a
good contester (in the last ARRL con-
test he logged 2,940 contacts in 48
hours). In this contest he handled the
antennas, equipment, and the kitchen.

A future story that | am trying to
chase down are the plans of a com-
memorative sailing of Columbus’s
three little ships that sailed to the Unit-
ed States of America about 500 years
ago. The sailing will be in 1992, and |
understand that things are starting to
happen. If anybody in Spain has any
information, please send it to me.

Congratulations to the contesters
and best wishes to alll 73 de Woodson,
NSKVB/EA. &
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UppATES

July QRP

| noticed an error with the sche-
matic in the "QRP" section in the
July 1990 issue. This error will
blow the fuse each time power is
applied. You cannot wire the sec-
ondary of a transformer in that
manner to get more current. If you
want to get more current, you
need two identical secondary
windings, and you must phase
them so that they don’t fight with
each other (see the corrected por-
tion of the schematic below).

Also, the author noted that he
“...wired both 14.8 volt secon-
daries in parallel. This increased
the current to the bridge. . .and
the extra current helped keep the
voltage stable under load.” That
would be true HAD he wired the
secondaries in parallel. But he
noted earlier that **. . . 14.8 volis
was a bit low for the regulator,”
and he is correct in that most
voltage regulators require at least
5 volts differential. TNX Glen
Closson N6PQP.

Field-Strength Meter

Ray Kent KM4KT, the author of
“Quick and Easy Field-Strength
Meter’’ in the September 1990 is-
sue of 73, notes that for greater
sensitivity, you can eliminate R1.
TNX KM4KT.

Portable 100 BBS

See the letters column in the
August issue. The phone number
for the Portable 100 BBS should
be (603) 924-9770. TNX Nuge.

June Ham Profiles

From Joel Mendes Pinto PT2KU:
“Thanks for the note my friend Gil
AL7KU sent you about our eyeball
QSO inmy QTH in the June issue.

“There is a little correction which
is very important to me: The de-
sign of T-shirts was for the first 2m
group in Brasilia (the capitol), not
Brazil. Also, in 1975 | set up the first
2m station in Brasllia, not Brazil.

“Many hams from Sao Paulo,
Rio de Janeiro, and other cities,
were the true pioneers years ago,
on 2m works.”! TNX PT2KU &3

= &

Carrected Schematic

Wirang

Correction for the QRP schematic in
the July 1990 issue.

Number 38 on your Feedback card

Ham HELP

Your Bulletin Board

We are happy to provide Ham Help listings free on
a space available basis. To make our job easier and
to ensure that your listing is correct, please type or
print your request clearly, double spaced, on a full
(812" x 11") sheet of paper. You may also upload a
listing as E-mail to Sysop to the 73 BBS. Use upper-
and lower-case lel- ters where appropriate. Also,
print numbers carefully—a 1, for example, can be
misread as the letters 1 or i, or even the number 7.
Thank you for your cooperation.

Blind, handicapped, house-bound ham with
arthritis for 20 years wants to hear from people, and
seeks a portable shortwave radio, such as a Sony
Model 2010. If you could help me, please write or
phone. | welcome letters. Richard Jastrow. 5909 W.
6th St., Los Angeles CA 90036, phone (213) 938-
5347.

Looking for Teletype Bulletins 120B, 1167, 2518,
and 254B. Charles T. Huth, 229 Melmore St., Tiffin
OH 44883. (418) 448-0007 .

| need a schematic or manual on RF Communica-
tions, Inc. HF Transceiver Model RF-301, made in

the USA 20 years ago. | will copy and pay all postage.
Jesus Gonzalez CO2DC, Box 6681, Havana b,

Cuba.

| am in need of information concerning construc-
tion of a Jacob's Ladder. A friend of mine at work
wants to build one for a science project with his son.
Thanks for any help. Eric Johnson KM4ZL, 105 Kent-
wood Dr., Daphne AL 36526 .

| am interested in packet radio, especially TCP/IP

(snmtp) but am having a heck of a time getting going.
| am interested in setting up equipment, donating
time and money and working with others to set up a
reliable high speed digital backbone. Anyone else
interested? Let's do it. Tommy B, (309) 888-4184 or
wd@eib@wd8drm.il.usa.na.

| would like to hear from anyone who has any

programs regarding amateur radio for the Atari 800
or 800 XL computer. Greg Lotoczky, PO Box 4412,
Centerline Ml 48015.

Needed: Technical manual or any other descrip-
tion of Hallicrafters type HLA-KA amplifier. Rag Ot-
terstad OZ8R0, Vejdammen 5, DK-2840 Holte, Den-
mark.

with weatherproof construction, offers many years
of trouble free service. InLine™ coaxial relays are
rugged, weatherproof devices that can be mounted
virtually on any surface either indoors or out-
doors, where ever the antennas are to switch two or

are available in two styles wired or **wireless'’.

U,

Grid Dip Meters

UNADILLA ANTENNA

A\ MANUFACTURING CO.A

{5[.3} PO Box 4215 AndoverMA=01810 {5113}
474-8949 B I G“‘ 475-7831 |
24 Hour FAX THE SIGNAL 9-5 EST M-F

ConNVERT MuLTiPLE ANTENNAS To OnNE CoaxiaL FEEDLINE

Use our antenna switching kit and eliminate excess coax runs,

With this kit and a single run of coax, you can switch between 106

your antennas remotely. Use to add an antenna at a modest T

cost, or change direction. The InLine™ design uses advanced

i state-of-the-art technology incorporating microstrip tech- E
nigues resulting in a relay life expectancy of at least

10,000,000 transfer operations which, when combined

Anfenna 1 Antenna &

12 vDC
Energizer

c1058
2 Position
On-CHf Coupler

105
= DE Operaled

| more antennas with utmost efficiency while on a
single coaxial cable is brought to the radio. The relays

Other types and combinations of relays are available. Please call or write us for additional
information, and start saving on your coaxial runs today!

To order direct call {508) 475-783 1or write

for our informational brochure on our other fine products
Baluns-Antenna Kits-Filiers-Center insulators-ENDsulstors™ «Coaxial Relays !
All products come with a 30 Day Warranty

-NOTICE-
We are the NEW manufacturers of the original

JAMES MILLEN™ Products
(508) 975-2711 9am-5pm EST M-F

- 2 Position Relay
Ej : ot AF {inside youyr I
Fad D Shack)
finjects DC
onlo coax)

This system oparates from 1.5 10
180 MHz and handies 1250 RF watls

e

Capacitors
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Hamsars

Number 31 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

New ‘““Hamsat’’ in Orbit

On July 16th of this year, Pakistan
joined the ranks of those countries with
satellites transmitting within the ama-
teur bands. Launched on a Chinese
Long March rocket, BADR-1 was lofted
into a low-inclination elliptical orbit.
Many stations were surprised when
UoSAT-type data was heard unexpect-
edly on 145.825 MHz FM.

Early information from Dr. Martin
Sweeting at the University of Surrey in
England indicated that the satellite was
sponsored by SUPARCO,.the Pak-
istani Space and Upper Atmosphere
Research Commission. The orbit has a
perigee (low point) only 200 km up,
while the apogee (high point) of the
orbit is nearly 800 km. It is not known if
the satellite builders expected this or-
bit—the low perigee will limit the life-
time in orbit to about six months before
the satellite’'s fiery re-entry.

During the first two days of life in
orbit, BADR-1 telemetry on 145.825
MHz sounded like UoSAT-OSCAR-11,

g e

st Lo =

but the data was apparently unintelligi-
ble—repeating HEX numbers at 1200
baud using tones similar to the Bell 202
standard. Later only a single 2200 Hz
tone with no apparent data was moni-
tored on the downlink. The satellite has
also been heard on 144.028 MHz.

Dr. Abdul Majid of SUPARCO re-
ports that BADR-1 is well and is under-
going tests. He expected full operation
including digital communication exper-
iments by early August. Orbital-ele-
ment information is available from
AMSAT nets and packet radio news
releases for use with commonly avail-
able computer tracking software.

The Decay of A-O-13
Earlier this year, Victor Kudielka

Photo B. Field Day hamsat antennas at NSEM—simple but effective.

OE1VKW published an article in
AMSAT DL Journal from West Ger-
many concerning premature decay of
the orbit of AMSAT-OSCAR 13. Subse-
quent studies here in the U.S. and
overseas yielded wildly divergent esti-
mates on the date for A-O-13's demise,
ranging from 1992 to 1997. Most hams
found it hard to believe that an orbit
with a perigee of 2500 km like A-O-13's
would ever decay.

A statement from Dr. Karl Meinzer
DJ4ZC, one of A-O-13's designers and
President of AMSAT DL, pointed out
that elliptic orbits with high inclinations
are potentially unstable due to the
gravitational effects of the sun and
moon. The Soviets discovered this
years ago when some of their Molnija
satellites (in high elliptic orbits) prema-
turely re-entered the atmosphere be-
cause of these effects.

Prior to the launch of A-O-13,
AMSAT was aware that the orbit could
be unstable so they increased the
perigee from the target value of 1500
km to 2500 km during the second orbit-
adjustment kick-motor firing early in
the satellite’s life. This was done to
provide an extra margin of safety to the

i

orbit. Since then, the perigee has been
declining faster and farther than antici-
pated, currently losing nearly a kilome-
ter per orbit,

The new studies show that the origi-
nal calculations were either too coarse
or that the slight changes of the moon’s
orbit adversely affected A-O-13’s orbit,
but all the news is not bad. Current
estimates show that A-O-13 will experi-
ence a perigee low around 500 km in
July 1992, The perigee will rise to
about 750 km in November 1993 and
re-entry is not expected until 1996 or
later. The satellite’s batteries or other
critical components could fail due to
age and the rigors of space before its
toasty end in the atmosphere, Details
on the orbital studies will be presented
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Photo A. Field Day 1990: WASZIB at the satellite station while WASLHM,

WB5HLZ and Greg Rice watch.

in Houston, Texas, at the Johnson
Space Flight Center on October 20,
1990, during the AMSAT Annual Meet-
ing and Space Symposium. Contact
AMSAT at (301) 589-6062 if you would
like to attend.

Satellites are a limited resource.
Work is already underway for Phase
3D (an upgraded version of A-O-13) in
West Germany. Launch is expected
before 1996.

DOVE—On Again, Off Again

AMSAT engineers made great
strides toward the recovery of DOVE-
OSCAR-17 during July. While it was
hoped that the satellite would be talk-
ing by late June, curious software
crashes plagued the efforts. Dr. Bob
McGwier N4HY determined that the
main difficulty was due to a hardware
problem within the satellite.

During software uploads to DOVE,
data was being correctly received but
acknowledgment packets from the on-
board computer were not being trans-
mitted back to Earth by the S-band
transmitter. Bob and Harold Price
NKEK have tailored their software to
work around this problem.

When DOVE was heard on 145.825
MHz in late July, listeners hoped that
full recovery was at hand. It was not.
DOVE again became silent just a few
days later. This time the problem was

simply incorrect commands from the
ground.

Since the almost-fatal system crash
in March when the 2-meter transmitter
was locked on, a “watchdog’’ timer
has been incorporated into the soft-
ware. If the satellite does not receive
the proper commands from a control
station within three days, the 2 meter
transmitter is turned off and the satel-
lite goes into a “safe’’ mode where
only the S-band transmitter is ener-
gized.

DOVE never received the proper
timer reset commands, so it shut down.
This hamsat and the other Microsats
are complex devices. Troubleshooting
them on a bench in a lab would be
difficult. Solving problems and doing
diagnostics with the patient circling the
Earth hundreds of miles up makes the
situation even more exasperating and
challenging. The AMSAT-NA Microsat
team has demonstrated remarkabie
creativity and ingenuity as they work
toward fully functional Microsats in or-
bit.

Field Day 1990

Last month | focused on portable
and mobile RS-10 Mode A (2 meters
up and 10 meters down) activity. Field
Day was the perfect opportunity to try
out portable systems. Our own group
in South Texas at the Fort Travis Sea-

1

Texas. (Photo by N5DIB.)

Photo C. Setting up for OSCAR activity at a Boy Scout Camporee in

sl roh
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Photo D. KE5SR (far left) helps scouts make contacts via 2 meters, prior

to tuning in A-O-13. (Photo by N5DIB.)

shore Park on Bolivar Peninsula near
Galveston did just that. With a basic
array of Cushcraft antennas and vari-
ous rigs, including a Yaesu FT-726R
and a Yaesu FT-736R, we had many
enjoyable contacts through AMSAT-
OSCAR 10, A-O-13 and RS-10. Fuji-
OSCAR 20 was not available for Mode
JA (2 meters up and 70 cm down)
analog activity and we did not have any
digital equipment beyond the simple
packe! system for 2 meter terrestrial
work. The Mode B (70 ¢m up and 2
meters down) transponder on A-O-13
sounded like 20 meters during a DX
contest.

The Mode L (23 ¢m up and 70 cm
down) transmit system at our location
was not sufficient for any QSOs via
the satellite, but it did provide a nice
ATV contact on 1289 MHz with NI5I
across the bay. Last year we had a
four-foot dish with a circularly-polar-
ized feedhorn and 35 watts through
20 feet of Belden 9913 coax. This year,
the power was the same but the feed-
line was longer and the antenna was
a linearly-polarized modified corner
reflector. Less antenna gain and
more transmission line losses added
up to no contacts. Next year will
be different. We'll be using a com-
bination 1.2/2.4 GHz feed system

and a six-foot dish.

There are other opportunities during
the year for portable activity, Many Boy
Scout camporees and demonstrations
provide an excellent environment for
experimenting and demonsirating
satellite operation with simple sys-
tems.

Bob Schaer N5DIB got Scouts in-
volved with 2 meter and 70 cm satellite
antenna construction. They used
wooden tent poles lashed together for
the mount and adjusted the elevation
while monitoring a simple Sears in-
clinometer and checking azimuth with
a Boy Scoul issue compass. Keeping
the antennas just clear of the ground
during pointing is all that is required for
hamsat contacts when the path to the
sky and the desired satellite is clear.
With today's solid-state radios, a large
car or deep-cycle battery can run ev-
erything.

Even less is required for RS-10 activ-
ity via Mode A. A simple omni antenna
for the 2 meter uplink and a dipole for
the 10 meter downlink takes care of the
antennas, while a multimode 2 meter
transceiver and an HF rig cover the
equipment needs.

Check last month's '"Hamsats'' for
details on simple but effective installa-

tions. EEl

From
Micro
Computer
Concepts

RC-1000
REPEATER

e Repeater Control

CONTROLLER

¢ Autopatch
* Complete RX-TX-Phone Line Interface

* Intelligent CW |D = Auxiliary Output = Easy
to Interface = Remote Base/Tape = Reverse
Patch » Tailbeeps = 12 V AC/DC Operation
* DTMF Decoder with Muting = Telemetry
Response Tones = Programmable COS
Polarities = Detailed Application Manual
with schematics « 90-Day Warranty

Wired & Tested w/manual .... $239.95

RC-100

Repeater
Control

* [ntelligent CW 1D

= Remote Base/Tape
w/Freq. Programming
Tailbeeps « DTMF
Decoder with Muting
Auxiliary Output
Programmable COS

Detailed Application
Manual with
schematics

» Telemetry Response

WET ... $129.95

Micro Computer Concepts
7869 Rustic Wood Drive
Dayton, OH 45424

513-233-9675
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Autopatch for RC-100
... $99.95

Number 32 on your Feedback card

RrrYyLoopr

Marc |, Leavey, M.D., WA3AJR
& Jenny Lane
Baltimore MD 21208

Digital Dithers

Does the word ““confused’ mean anything
to you? How about ''befuddled” or “frustrat-
ed?" If not, you may never have been in the
position of an amateur venturing into digital
communications for the first time.

Let me take a case in point. | just received a
letter from Curtis L. Shiffer WDOELK of Des
Moines, lowa, which kind of sums things up.
Curtis writes:

I built a terminal unit for RTTY several years
ago, but [it] was very hard to tune in RTTY, and
[l never got it to receive. | purchased an MFJ-
1274 about a year ago. | can receive OK iff tune
properly, and know where to look for RTTY. |
am not real up on this moage. | have never
been able to transmit with [the] MFJ-1274.

[ am using a Swan 700CX. | double-
checked the cabling to the radio and comput-
er, Does the liming on tube lransmitters give a
problem on transmit? Also, | would like to get
on AMTOR. Wil the Swan werk on AMTOR,
and do | need another software program? |
am using a C-64 computer. . ..

| was told by a dealer that if | got a software
program for AMTOR, | would also have to get
a newer, solid state, transmitter. If so, | would
like fo know what other hams are using for
RTTY and AMTOR.

| also have [another] MFJ-1274 that | use
with another C-64 on packet, with an ICOM
2AT. [t works OK on transmit and receive into
WBAK club station and the KCOKZ BBS.

Controllers

First marketed about three or four years
ago, the MFJ-1274 was one of the first high
quality packet controllers on the market. A
clone of the TAPR TNC-2, this commercial
unit look the bare board, cleaned it up a tad,
and put it in a box, complete with power sup-
ply, serial port, battery backup, and an LED
tuning indicator.

Able to run both VHF and HF pratocols, this
unit put packet in reach of anyone with a
computer and a radio. Software programs
were offered for the VIC-20, a very low cost
(tor 1987) computer, as well as the C-64. Fur-
ther, the ability to use any ASCI| controller,

and promises of software updates, intimated
a long life for the MFJ-1274,

Bul remember, this is a PACKET terminal
unit, not-a RTTY unit! You cannot tune in
RTTY with this unit because it is logking for
packet protocols, not five-level RTTY signals.
Having covered this topic before in this
column, | won't go into it again at this time.
But if you need to look at the different signals
available in the digital spectrum, don't be
afraid to ask!

Transmitters for RTTY

MNow, as to the question of the transmitter,
Tube vs. solid state, that is the question,
hmm? Well, not really. The real issue is, how
fast can your transceiver, or transmitter and
receiver, switch from receive to transmit, or
fram transmit to receive?

You see, when transmitting a mode like
AMTOR, you need frequent, rapid transitions
from receiving to transmitting and back. This
is due to the need to acknowledge the little
packets of characters as they are sent, in this

Amateur Radio Teletype

error-correcting mode. Similarly, packet radio
protocols require the receiver to send ac-
knowledament of a received packet. If your
transmitter cannot come up on the air quickly
enough, you may lose the communications
link. That, in a nutshell, is the difficulty with
older transmitters.

While going out and buying a new transmit-
ter is wonderful if you have the money, itis not
always necessary. You may be able to coerce
the old transmitter on the air by reducing pow-
er, narrowing a relay gap, or changing the
values of some of the switching components.
If you ask around on the air, someone with a
rig just like yours is sure to have faced what-
ever problem you have with it | had such luck
when | was looking for the cause of a relay
hang-up in an old transmitter of mine.

Failing all that, sure, go out and buy a new
solid state rig. Just don't tell your wife (moth-
er, significant other) that | told you to do it!

Look Into It

| don't know if there is an upgrade for the
MFJ-1274, to add other modes to it, but you
might drop a line to MFJ Enterprises, Inc., at
P.O. Box 494, Mississippi State, MS 39762,
or call them at (601) 323-5869. Another ques-
tion is whether you can trade the MFJ-1274 in
on the newer MFJ-1278 multimode controller,
which does all you wanl, and more! Of course,
be sure 1o mention 73 Magazine's "RTTY
Loop" when you call,

As to the question of what computers other
hams are using, every time | ask that one, |
run out of paper trying to tally the response.
I'm going to go out on a limb and say now that,
from what |'ve heard and read, about half of
the amateurs are using a MS-DOS or PC-
DOS computer, about a quarter to a third are
using one of the Commodore series (VIC-20,
C-64, C-128), and the rest are scattered
among Radio Shack CoCo's, Tl 99/4s, Ap-
ples, Macs, and who knows what else.

As to radio equipment, most appear to be
using modern HF solid state stations. |'d be
interested in hearing about how many old
clunkers are still on the air. | have an old
phasing type SSB rig that | had on RTTY for
many years. | liked it because it would run,
key-down, for hours on end. Of course, the
lable began to sag under its weight after a
couple of years!

One high tech note this month. | recently
upgraded the computer at WA3AJR from the
old 8088 to one a bit more speedy, and dis-
covered that an interface board would not fit
in the new computer. | don't know how preva-
lent this situation Is, but | suspect as more
amateurs move 1o higher power computers,
this might become a problem. | have a letter
out to the manufacturer, and | hope to report
on the outcome next month. For now, | would
be interested in hearing about any such in-
compatibilities, on a hardware or software
level, from you all,

As you can see, we try to respond to your
guestions, wants, and needs in RTTY Loop.
The territory we cover ranges from five level
Baudot to five disk hard drives, with anything
in between fair game. Let me hear from you,
with your thoughts on this world of digital
communication. Send mail to the address in
the banner, or Email via CompuServe 1o ppn
75036.2501, or via Delphi to username MAR-
CWA3AJR. | look forward to hearing from

you. [l



PC SWL

A Complete Digital
Reception System

|[PC SWL contains the hardware, software, in-
structions and frequency lists needed to allow
you to receive a vast variety of digital broad-
|casts transmitted over shortwave radio with
any IBM PC or Compatible computer. The
product consists of:

Demodulator

Digital Signal Processing Software

80 Page Tutorial Rleference Manual

World Press Frequency List

Tutorial Audio Cassette with Samples

$99.00

|PC SWL automatically decodes Morse code,

Radio Teletype, FEC (forward Error Correcting
Code), SELCAL (Selective calling transmis-
sions), and NAVTEX

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentation
Auto Calibration and Code Recognition
Continously Tunable Filter Frequencies
Variable Shift
Adjustable CW Filter Sensitivity
Farnsworth Code Compatibility
Unattended Capture and Printing

oftware Systems Consulting
150 Avendia Cabrillo "C"
San Clemente, CA 92672

l (714) 498-5784

*_
S

|

Ll

CIRCLE 244 ON READER SERVICE CARD

GO WITH THE WORLD LEADER!
The WB20PA Lngxia-,te

Now K1EA Compatible!

eLinparallelled Log Statistics.

¢ Auto QSO Alert Indicator.

* Auto Beam Headings,

* Auto County, Prefix, and Zone Selections.

*Print Log Sheets, QSL Cards, and Q5L Labels.

*Dual Clock Calendar.

eUser Configurable.

*Search and Sort on Call Sign, Date Prefix,
County, State, Cq Zone, ITU Zone, or User
Defined Fields,

*|BM Compatible.

e AND MUCH, MUCH, MORE!"!

Just $59.95 (Plus $2.00 P & H) Complete.

{New Jersey Resudents Please Include Sales Tax)
30 Day Money Back Guarantee
FREE DEMO DISK anctude s2.00 for r & 1)
Send Call and Disk Size (5.25 or 3.5) to:

Sensible Solutions

P.O. Box 474
Middletown, New Jersey 07748

(201) 495-5066

“*Professional Software For The Radio Amateur"’

CIRCLE 95 ON READER SERVICE CARD

GOES 1691 MIHz RECEPTION

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

CONVERTER
MMk 1691-137.5

RECEIVER
137.5 MHz

e |

PREAMP
1691-LY (N) MMEIEQI —‘—'|
1691-LY (N) MMEg 1691
GAIN: 20dB GAIN: 13dB
BOOM: & N.F.: 1.2dB
$91.50 12VDC @ 40 ma
$250.00

Send 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA
PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

SPECTRUM INTERNATIONAL INC.
P.0. Box 1084S, Concord, MA 01742, USA =

MMk 1691-137.5
GAIN: 30dB TYPICAL
N.F.: 6.8dB MAXIMUM

12VDC @ 150 ma
$330.00

(508) 263-2145
R

&

CENTRO DE VENTASY
SERYICIO AUTORIZADO

Sales Authorzed Center

LIDER MUNDIAL EN RADIOCOMUNICACION
World leader in Rady Communscalion EQuipment

Provate Ham Rado
BARANITA DE FABRICA!
Manufactyrers Warranty
Irs Tenas In Manco
TRAXIT, INC. TRAXIT COMUNICACIONES
TOT Wes! Pecon Bivd Av del Bosgue §144-A

Col, Bugambilas, Puebia, Pue, Mexico
Tels: (22) 445193459180 459201
Fax: (22) 445691

MeAlan, Texas TASO01
Tets: (512) 6826559 682-1658
Fax: {512) BR2-1658

CIRCLE 49 ON READER SERVICE CARD

CIRCLE 183 ON READER SERVICE CARD

Two METER SPECIAL

Motorola Micors: 45 watt, B Fren, 132-150 MHz, Drawer Unit Only, $70
each; with all accessonies, 4 or 2 F Scan Accessory Group; $126 each

GE Exec II: 138-155 MHz, 40 watt, Drawer Unit Only. 70 each; with 2 F
Scan Accessones, 8125 each

GE ExecI: 42-50 MHz, 50 wat!, Drawes Unit Only, $65 each, with acces-
sory group:; $125 each

GECentury II: 1, 2, or 6 Freg. 25 watt, 138-155/148-174, 590 each
Standard HX-300 portables: 138~ 144 MHz 338 each
CALL OR WRITE FOR CURRENT FLYER
ALLSALES CASH OR CERTFIED FUNDS SH®PED BY UPS
C.W. WOLFE COMMUNICATIONS. INC.

113 Central Avenue
Bilkngs, Montana 59102

* FAX & FAX + FAX %
(406) 252-9617

* TELEPHONE « TELEPHONE *

J Id SB w/Trimode. IIE;M \ls{%'ﬂm
ErTo wWiiln i 2 Ty
mrrTn -Mode........... .$100_875 US Cable will

KNI12 (w/VS).......... 5109 565
< ( uL,.,Jlm Beat Anyone's

SA (Combo)........ewerre-. $250.__$195 Price

e

Tocom p—r ;;iﬂ_ﬂsﬁ

Panasonic converter__ 599.__§79

30 Days Money Back Guarantee
Free 16 page Catalog

Visa, M/C, COD or send money order to:
US Cable TV IncC. Dept. K7310

4100 N.Powerline Rd., Suite F-4
Pompano Beach, FL. 33073

1-800-445-9285
For Qur Record

|, the undersigned, do bereby declare under penalty of per-

!hi::ﬂ;mdum purchased, now and in the [uture, will
m; on Cable TV mmw authorization
from local officials or cable icials in sccordance

mw federal and state FEDERAL AND

V. STATE LAWS PROVIDE FOR SUBSTANTIAL
%mm AND CIVIL PENALTIES FOR UNAUTHORIZED
Date:

Signed:

No Florida Sales!

CIRCLE 382 ON READER SERVICE CARD

(406) 252-9220

CIRCLE 20 ON READER SERVICE CARD

DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

While watching rental FEATUHES
rnmn_ﬁ, il wi“ i @ Easy to use and a snap fo
noying periodic color .

darkening, color shift, un-
wanied lines, fiashing or

jaggededges. Thisiscaused

@ The bes! and most excit-
ing video stabilizer in the

by the copy protection jam- AT
ming signals embedded in @ State-of-the-Art Micro-
the video tape, such as Mac- chip Technology

@ 100% automalic

@ Works on all VCRs & TVs

@ Similar units sold else-
where for $89

@ Light weight & compact

®Uses a standard § Volit
battery (lasts 1 - 2 years );

rovision copy prolection.
THE DIGITAL VIDED STABI-
LIZER COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL

CLEAR PICTURES. ol nelotied
WAH NING @restshieping
DIGITAL viDEg ®Air Shipping Available

ET#EIILIEEH IS INTENDED ®UNCONDITIONAL 30

FOR PRIVATE HOME USE  ©8ys money back

ONLY.[TISNOT INTENDED  guaraniee

TO COPY RENTAL MOVIES @ 1 Year wamranty

OR COPYRIGHTED VIDEO Special

TAPES THAT MAY $4995

CONSTITUTE COPYRIGHT ea

INFRINGEMENT. (S4p&h)
ToOrder: Visa, M/C,COD M-F: 96

1-800-445-9285 or 516-568-9850

SCO Electronics Inc. Dept. C7310
581 W.Merrick Rd  Valley Stream NY 11580

CIRCLE 382 ON READER SERVICE CARD



Number 33 on your Feedback card

Official DX Dynasty Countries Updates and Corrections: 10-01-90

Thanks to Bob Reed WB2DIN, DX Dynasty Awards Manager

LIABU AIL . A15
_AFGHANISTAN YA
AGALEGA ISLAND . 3B8
[TALAND ISLANDS OHD
LALASKA . KL7
DALBANIA -, ... .. - _ZA
!ALDABHA ISLAND vQo
_'ALGEHIA : . TX
AMEHICA.HSAHGA .. .. KHB AHS
[ LTAMSTERDAM |5Lh.h|ﬂ . . FT8
i ANDAMAN ISLAND _ ... . __ .. Vua
L LANDORRA C3
TTANGOLA ... D2
LIANGUILLA . VP2E
[ JANNABON ISLAND . .. 3C9
LJAHT.#.FIC“CA ..KC4
CJANTIGUA ., ... .2
[ JANTIPODES IELA.HD' Al
f IARAN ISLAND . .. .. EJo
[TARGENTINA . .. LU
D AR . o vcresisie el i oor et uG
[C1ARUBA . o VIR e e -,
L1JASCENSION IELAND' AT A o -
CIAUCKLAND ISLAND . .. ... ... ZLAJA
CIAUSTRALISLANDS ................FO
[JAUSTRALIA . .. .. VK
CIAUSTRIA .. ... .o inans s
CIAVES ISLAND YV
TAZERBAIJAN A=y . U
[ IAZORES ISLANDS .. CT2
[ BAHAMA ISLANDS . CB
[ . BAHRAIN - A9
[JBAKERISLAND .. __ . _____. KH1
[CBALEARIC ISLANDS . EAB
L BANABA ISLAND T33
IBANGLADESH _. .. 52
" 'BARBADOS 8P
[ /BEAR ISLAND g T Jw
CIBELGUIM . . . ON
[BELIZE . V3
[_IBENIN . — 1Y
T BERMUDA ViPS
BHUTAN AS
L/BOLIVIA ..CP
[BONAIRE i e PJS
B . 7 | e AT S e R S AT | JD1
LBOPHUTHATSWANA __ .. H5
I {BOTSWANA .. = .. A2
[ IBOUNTY ISLAND ZL
LIBOVET ISLAND . aY
LIBRAZIL . ... e PP-PY
CIBRITCYPRUS . ... ... ... ZC
LIBRITISH VIRGIN ISLANDS . .
LIBRUNEI . .
DRULBARIA .+« ot ceiasssniors
LIBURKINAFASO..............
IBURMA .. e
EIBRLBRUND p e et e i e
IBYELORUSSIA |,
[ICAMEROON . ..
[ JCAMPBELL ISLAND .
[ JCANADA

[ICANARY ISLANDS .. ..

LICAPE VERDE ISLANDS . . . _ ..
LICAPRI ISLAND
LICAYMAN ISLANDS

LICELEBES ; .
f_ CENTRAL AFRICAN REPUBLIC
CICENTRAL KIRIBATI
. .ZCEUTA AND MELLIA
CICHAD
LICHAGOS .
[JCHATHAM ISLAND . __
JCHESTERFIELD ISLAND
LICHILE .
LICHINA -
L CHRISTMAS ISLAND .. .
CICISKEI . . .. .. h N
[JCLIPPERTONISLAND __.____._____ FO®
LICOCOS ISLAND . . LL::]
[ICOCOS KEELING ISLAND VKSY
LICOLOMBIA -HK
LCOMINQ IS a9H
[JCOMOROS . D6
B L= TG A R O e TN
[JCONWAY REEF . . . .. .. 302
LICOOK ISLAND . .. ZK1
|_JICORSICA . TK
LICOSTA RICA . A
e 23 ) - R e SV8
[ ICROZET ISLAND .. FTBW
LICUBA . ., .. - TH) co
LICURACAD ........ PJ
O PRLIS o s o rrane's 584
LICZECHOSLOVAKIA | IR o
L LIRS &2 h s i raania i Laaainsls R & 7 4
| DESECHEO ISLAND KPS
LiDEEHﬂEHEE vasg
LIDIEGOGARCIA . ... ... .. ... vQs
LIDJIBOUTI . .. J2
C1DODECANESE ISLANDS _ SV5
[LIDOMINICA J7
I DOMINICAN REPUBLIC Hi

L JEAST CAROLINE ISLANDS .. ..KC8
CEASTGERMANY . ... ....... e
[JEASTKIRIBATI .._.._ .. ... ......... T3
CDEASTERISLAND . _ . ... ......ce0ss CE®
LIECAUADDR i o i i e aaaan nas HC
DEGYPT .. _..... ..SuU
CELSALVADOR........ .. ¥8
CJENGLAND ... .. ... ... . e g
L EQUATORIAL GUINEA - -+
OESTONIA . .. ...coeeeeverciacas UR.ES
CIETHIOPIA . ... .. =AYy MRS ¢
[ JEUROPAISLAND . __. = FRIE
LIFALKLAND ISLANDS . S5 ...VP8
L'_'-FAHDEIELﬁNDS--------..... veee OY
CIFARQUHAR . ...........ccvvnunn. vQasg
[ JFERNANDO DE NORONHA . ... PYQF
COFRMISLANDS ... i iiiisiaranais ap2
I INLAND . . - oty g ... OH
[ IFRANCE . R T
- FHAHZ-JDEEF LAHD ............. UA1
I IFRENCHGUIANA . ................. FY
CIFUTUNAISLAND . .. oooinvnnnnsnsis FW
Wl Ve R o R e e TR
[IGALAPAGOSISLAND ............ HC8
EICONIIER. . . o o C5
CIGEORGIA .......ccvviviiiirnernanans UF
CIGHANA ... rrterrerentnre aG
LIGIBRALTAR . .. 2B2
L1GLORIOSO 15LAHED .FRIG
LJGOUGHISLAND _....... .ZD9
(JGOZOISLAND ... ...............5H4
CGRAHAMLAND . ___ ... ... ....... .. VP8
I _IGREECE . I T O TR -
WGHEEHLAHD .. OX
COGRENADA. . ........_.. e 3
l_"GMSEEILE CY®
GUADELUUFE . . IFG
E GUAM ... ... .. ._ ... ..... KH2
LIGUANTANAMOBAY . ... . ... ... KG4
DGUATEMALA . . ... . .............TG
L IGUERNSEY . Ry : . GU
LIGUINEA . .. : = . Lot
L 'GUIHE!L—EISEAU K J5
CJGUYANA . ... . . crcces . BR1
OHAITT ... iiiicnscsnsnesee-s HH
CIHMMAN . - ve oo KHE
JHEARD ISLAND . ___ VKo
CIHONDURAS ... ... ....... .. HR
CHONGKONG .....................VSE
CITHOWLAND ISLAND . .. KH1
COHUNGARY . ..o iieereenanrnns HA
| o s 0 R s b ey M A
LIIFNI . .....EAB
CJINDIA . .. VU
FIINDDNESM ....................... YB
g | =7, [ S = L s SRR A EP
il 2 ¥ Co XU IS N el P e Y
I PELARNEY -5 1 v s n B [ ARl e El
W | ety S e SR )
EISLEOFMAN .. .......iuae TP ¢ o
[JISRAEL ........ ..ccoiiine. 4
G p s L S I R T e e |
LINVORY CGOART . i iainns Ty
CJABAL ATTAIR . .. ... a7
LIJAMAICA . i - .. 6Y
“JAHHA"I"ENISlAHD i redhsises e
CIJAPAN . . ..........ccu... AP |
CJJARVISISLAND . ... .. ...- KHS5J)
'“Jl‘d"l ES R e DN S SR Dy | |
{ JJUAHEEHD\MIELH‘!D ... FRY
CJUAN FEHHAHDEEIMD iabaniEl
L. WH.IHGHAD = UA2Z
Kml"ﬂal - !
[_,K.HHEH mmuuﬂﬂ 129
[(IKAZAK T = ruias viwie L
[OKENYA..... JNIREET R .~
"'KEHEUELENELAHD o FTBX
LU KERMADEC ISLAND . ... ZL1K
L_H.IHEHAHHEEF----..--. - KH5K
OKIRGHIZ ....ccov e verevanerasnes UM
RO = s e e A s HL
KURE ISLAND .. KH7
EHOINRIT o s s v i e . BK
LIKWAJALEIN .......... V73
CILABRADOR .. ......cococmvmneens Vo2
LILACCADIVEISLANDS ... ..... ... VU7
LILAMPEDUSAISLAND .............. G
L;L-M:IE . XW
JLA.T"I-I"IA UG
i'.]LEE.I'iNDN...--._-_ L LR T a0
I EB MY . . . sy 7P
CILESSERANTILLES ... .............. PJ
iTILE\P'A.HIﬂ' ISLAND . v LIFR
EIIBERA i is s s aaan i .+ EL
CILIBYA FE LR -
I LIEEHTEHETEIH b i HB®
LILINE ISLANDS .. _ . TaL
[ LITHUANIA .. .. ..UP
. JLORD HOWE ISLAND VK2
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CILUXEMBOURG ...............00.... LXK
CMVISLAND ... ... . ........ . 4N
COMACAD ............... e v JOK
LIMACQUARIE ISLAND . V;:
CMADAGASCAR .. ... .

CMADDALENA ISLAND ... IM
CIMADEIRA ISLAND ..CT3
COMALAWL. ... .70
CMALAYSIA am2
_IMALDIVE ISLANDS B0
CIMALY ... ... o Vo
COMALPELD ... ....... HK@
CIMALTA . ... 9H
DMAHlHiKl Lt ey | PRt e wve k]
CTMARCUS IELA.HD .................. JD
CMARIANAISLAND .. .............. KHO
CIMARIONISLAND . .....0oovihveines 252
LMARKET HEEE ... cociuaiannrss OJo
CIMARQUESASISLAND . ............. FO
CIMARSHALLISLANDS. . ............ V73
CIMARTIMVASISLAND . ............ PY®
CMARTINIQUE .. ..onieniivimaaiinn FM
CIMAURITANIA R . Rl |
= HﬁUHmUE SSURNID ¢ oo vl s 388
COMAYOTIE............ .
R L N e v L bir 8 WD ynsd XE
COMIDWAY ISLAND ... ............. KH4
LMINAMITORISHIMA . ... .. ........ JO1
CIMIQUELON ISLAND . .. .FPa
CIMOLDAVIA . .. VO
CIMONACO ........ _3A
CIMOMGOLIA . ... .. oriiiocnnrsn JT
CIMONSERRAT .. ...._........ vVP2ZM
CMOROCCO .. P
CIMOUNT HTI'K}E .. 5Y
CIMOZAMBIQUE . ...Ca
CNAMIBIA | .. V51
CINAURU o -
DHHV&EE& MD .. KP1
CINEPAL . : .. 9N1
EFETFEM o ... PA
_IHETTEEHMDSMLLEE - . PJ
LINEVIS ISLAND . . L . ey
[CONEW GM.EDGHIA .................. FK
[ INEW HERBRIDES .. .. .. . b bl s (R4S
CINEWZEALAND ... ... ... g
CINEWFOUNDLAND _ ... .. vO1
CINICARAGUA .. .. ... ... YN
CINICOBARISLAND. ............... VU4
Bl I ey S su
BT e e SR et - 5N
CINIUEISLAND . . .coviiviiinnn i, £K2
CONORFOLKISLAND ........ ..... VKBN
LINORTHERNIRELAND .. ............ Gl
e T SR S U T LA
CIOGASAWARAISLAND .. .. ...... ... JD1
[LJOKINO TORI SHIMA . . . .. TR
e T e T A Ad
CIPAKISTAN. .. .. T TR T Y
CIPALMYRAISLAND ... .......... KH5
CIPANAMIA . _ .. .iicissnnrs _.HP
CIPANTELLERIAISLAND ............. IH
LIPAPUA NEW GUINEA . v b PR
CIPARAGUAY . i
CIPENGUIN IELAH[.'IE .. 259
COPERU ..... DA
CIPETER 15T IEI.AHD ias' Y
LIPHILIPPINES .. Pt e e - . DU
DOPHOENIX -........ T3P
CIPITCAIRN ISLAND ..VR&
COPOLAND ......... .. 5P
CPONZIANI ISLAND . B8
COPORTUGAL . . N 4 §
PRINCE EDWARD ISLAND 252
CIPRINCE EDWARD ISLANDS VE1
CIPRINCIPE ........ .. 59
COPRIVILOF ... ... .... . KL7
CJPROVIDENCIA ISLAND . HK®
CPUERTORICO .. KP4
DOATAR., ... ... e
[TRAPA ISLAND . ..FO8
MHEUWMD ... FRIR
CJREVILLA GIGEDO ISLAND ......... XF4
IR DEORD i oot EAS
(JRODRIGUEZISLAND .............. 3aBg
CJROMANIA .. ... cinmsaiine ont Ve
FIHDH{:AUDH EA"I" vessssess HKB
CROTAIBLAND ... ccccqoesssvibe KH2
HRAOTUMAISLAND . ... .. . i 302
[JRUSSIA—SIBERIA ............. UAS-0
CRUBSIANS.F.S.H. ....ivovivivinss. A
CTRAUSSIAN-URALMT . . ........., UAS-Q
CIRWANDA. ...ooviviiviivsssrnnsets ax
CIRYUKYUISLAND ................. JHB
COSABAISLAND .. ... iiiveiiianns PJ
T Pt L Pl e aMe
LISABLE ISLAND . .VE1
[CISAIPAN . oA KH2
LWUH MD ) . UAS-9
[1SAN ANDRES ISLAND . . . HK®
CISAN FELIX ISLAND CEaX
L ISAN MARINO . : T

[(ISAOTOME ... .59
[ISARAWAK _ . -
(ISARDINIA _ IS
CISAUDIA ARABIA HZ
CISENEGAL -........... W
T SERAANA BANK HK®
[ISEYCHELLES S79
CSICILY . ..IT9
CISIERRA LEONE . LOPE:
[JSINGAPORE .. .. ... .8V
[ISINT EUSTATIUS ...... . PJ
[JSINT MAARTEN ISLAND . ... Pd
[ISMOM (MALTA) . 1A
CISOCIETY ISLAND .. .. _FO8
(ISOCOTRAISLAND ... .. ... ....... 70
[(JSOLOMON ISLANDS ..............H44
[ISOMALIREPUBLIC ................T5
OSOUTHAFRICA . ......vcneseranen zZs
[ISOUTH GEORGIA ISLAND .., ..... VP8
[JSOUTH ORKNEY ISLAND ... . ...... VP8
[1SOUTH SANDWICH ISLAND .. .. ... VP8
[1SOUTH SHETLAND ISLAND .. .... VP8
[1SOUTH YEMEN . M WL
CISPAIN . By
CISPRATLY ISLAND ... ..\ o'vvren . 18
[1SRI LANKA _ e
[1ST BRANDON ISLAND . .. 387
[1ST HELENA ISLAND . ..ZD7
EISTIOPIE e i, Vil
OSTLUCIA. . ... o
CIST MARTIN ISLAND K
CIST PAUL ISLAND . _FT8
(ST PETER & PAUL ROCKS . PY®
[IST PIERRE ISLAND . FPB
[IST VINCENT . .. J8
CJSUDAN ... ST
CISUMATRA .. .. Y8
CISURINAM . PZ
CISVALBARD ISLAND . | . JW
CISWANISLAND .. ............ HRO
CISWAZILAND . .. | e
(OSWEDEN . ... . SM
OSWITZERLAND .. ..... _HB
e e T AT N
EIADHIG = = )
CITAIWAN P e
CITANZANIA. . ... . 5H3
CITASMANIA ... .. VK7
CITHAILAND ..HS
CEFTIAN 1 Pl ks oo e . KHe
EPROGI0 S b o O s s i s S5V
[TTOKELAU . ZMT

CITONGAISLAND .. ...ovoonveennn... A3

EETRANEERED ot i e s sl S8
COTRANSVAAL . .........000 0000000, T4
CITRINIDAD &TOBAGO ..............9Y
CITRINIDADEISLAND . .............. PY®
CITRISTAN DE CUNHA . < i 2000
[JTROMELIN ISLAND . vas eir PRET
[ITUAMOTU ARCHIPELAGO. .. ... ... FO8
CITUBUAL ........... varesessFOB
COTURKEY i e T s A e e a et
COTURKMEN. .. ........... .. UH
CITURKS & CAICOS ISLANDS ... .. ... VP5
CITUSCAN ARCHIPELAGO ... ...... 1A
OTUTUILAISLAND ................ KH8
B0, d SR P SR P e
OUGANDA _............ e T
CIUKRAINE . ¥ ..us
CIUNITED ARAB EMIRATES . ... AB
CJUNITED NATIONS—GENEVA .. 4
CJUNITED NATIONS—NEW YORK ... 4U1
CIUNITED NATIONS—VIENNA . ... .. 41
COUNITED STATES ... . .. e dn e
COURUGUAY . .... s o 8
CIVANUATU ... ... : T,
LIVATICANCITY ... .. wd s ¥ bl eI
CIVENEZUELA. .. YV
COVIETNAM . . XV
CIVIRGIN ISLANDS .. .. KP2
[JWAKE ISLAND . KH9
L, T E R R G R SR GW
CIWALLIS ISLAND A A AR
CIWALVISBAY ... ..ccvienansnns... 289
OWAYNEGREEN......... W2NSD
CIWEST CAROLINEISLAND ......... KC6
COWESTGERMANY ... ... DL
CIWESTKIRIBATY ... ociiveiiainianiia T3
[OWESTERN SAHARA . . ........... ... S0
LIWESTERNSAMOA ............... 5W1
COWILLISISLAND ................. VKeZ
[IWORLD BANK . ir e s WY
CIYEMEN . .. AW
OYUGOSLAVIA. ................. YU
CIYUKON | VY1
CIZAIRE . 90

EEAMBIA:'._" ﬁ"_..::___.':::.:::'.-ﬂ.l
CIZIMBABWE



PRO-BALUN

THE POPULAR *“PB-1 PRO-BALUN"

Thousands In use World Wide by

Amateurs, Professionals, Govemn-

ment, Miiltary, Elc.

* 1:1 for Dipoles. Beams & Slopers

* Handles Full legal power

* Broadband 3 to 35 Mhz.

= Lightweight, Sealed & Weather-
proof

* Deluxe connectors require NO
soldering

= NO jumper Wires

= Minimizes coax & harmonic
radiation, helps reduce TV inter-

ference PB-1 $17.95
e With standard UHF: S0-239 Also Avaialable:
receptacle PB-4, 411 $19.95

ORDER DIRECT FROM FACTORY. All orders shipped
LS. Postpaid, VISA/MC - give card #, Exp. Date, Signature

SPI-RO MANUFACTURING, INC.

E Dept. 105, P.O. Box 5500 [@:
Lakeland, FL 33807 » (813) 646-7925

Send For Latest Catalog » Dealers Welcome

CIRCLE 112 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

Jerrold™, Oak, Scientific Atlantic, Zenith, &
many others. "New' MTS stereo add-on:;
mute & volume. ldeal for 400 & 450 owners.

1-800-826-7623 =& —

B & B INC. e
4030 Beau-D-Rue Drive, Eagan MN 55122

CIRCLE 21 ON READER SERVICE CARD

JOU-] T NeTae

) No knobs to tevist.
TNT 15 No-Tune on 80 ow, 40, 20, 17, 12 & 10. TNT/2 is No-tune on
40, 20 & 10. Work other bands w/ muner. DX & Gain nise wi frequency,

Mo pruning. Mo tuning.

No Traps or Resistors

Ready 1o Use Now Kink-Proof
Includes Custom Wi-Sealed [osufated fo 3000V

100 f1. RG-8x feedline Low Noise Rated 500 Watts
Call to Order =
WindomTechNote #126 Tl g ! %ﬁgy L
56.95 ppd USA i
Info: 801-373-8425 ?L;’N!f;z $Z?€:~" =57
AntennasWest g A

Box 50062, Provo, UT 84605 ™ eFuorie 800-926-7373
CIRCLE 5 ON READER SERVICE CARD

1990 CALL DIRECTORY

(On Microfiche)
CallDIretton - v oees $10
MNARBIR0ER Co sy calv e e
Geographiclndex. ............... 10

All three — $25

Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

This space contributed
as a public service.

Model WLAS4M

5-2000 MHZ PREAMPLIFIER

For analyzers, scopes, radio/TV, ICOM
R-7000, scanners, etc. Gain 20dB,
Noise Fig. 4 dB, Pout (1dB) 8dBm,
12-15VDC. Usable 2-2100MHz, with
| input protection, in cast aluminum

case. Pull signals from noise. Only $ 139
S 6k -

WILAM TECHNOLOGY
P.O. Box 5174, MASSENA, N.Y. 13662

(315) 769-8334

SIGNAL SENTRY

A VERY INTELLIGENT DTMF DECODER
o - e

‘EEsRETEATEERGSE

Complete Kit Only ....$69.95
Assembled Board ....$89.95

Salve your monitoring preblems. Can store and remember the 1D of
the caller. Ignores background chatter, responds only to valid DTMF
signals. Screens incomimg calls. Small enough to fit into many rigs,
including some HT's. Provides serial oulpul of all DTMF tones,
usable as a remote controller, Operates on 6 to 16VDG.
CA residents add 6.25% salos fax, S&H: §4.50 (insured), Foreign
orders add 15% For more info or catalog, send LSASE{45¢) to:

A&A Engineering

2521 W. LaPalma #K - Anaheim, CA 92801 - 714-952-2114
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IMPROVE )

B
al

il HEARING

SOUND PURIFIER

REDUCE BACKGROUND NOISE!

REMOVE INTERFERENCE FROM
RECEIVED AUDIO!

Craklity “armebalr sapy” aven wilh weak alabiome 8 now & Feallly thnks Lo Lhe

EGUND PURIFIER. Annaying garbage s removed by two mulbi-gtags tuneskile

filbers. 'E'M:f b gl Eh.i.l‘jr akirta! Conmicts balween rig Rnd external u|.lr|:.h-n.r

990 9

- el
YVAK-TENMNA

Llitarmnate antenna for Apartirmnis! Gireal Tor 2 mir, 120 of SCANNER. Moants
to window with suction cupsl $34.58

ELECTRON PROCESSING, [NC US $4 Ship/ Handling
PO BOX 6, CEDAHR, M1 49821 (:hnmlll.ﬁﬂlﬂl_i“ﬂ 17
[ ] (616} 2281030 MY & Ml add Sales Tax

SATISFACUTION QUARANTEED!  MANY PRODUCTS, SEND FOR DETAILS
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COMTELCD INDUSTRIES

e sle! e
" MAGNET MOUNT "W
DUAL BAND MOBILE
ANTENNA

140-150 mhz / 435-450 mhz

150 WATT POWER RATING
Supplied with 12 ft. of RG 58 Coax
Choice of BNC or PL259 Connector.
Alsg Avarlable As a8 Body oF Tk Mo

Antenna Only
Trunk Mount
Thru Body Mount .............5.00 ea

1-800-634-4622
1-708-790-9894

(Iry Ilingis)

; Cuality products Made in the U5 A.

{ M COMTELCO INDUSTRIES INC.
| P.O. Box 661429, Schaumburg, IL 60168
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WHY IS THIS TOUGH OLD BIRD STILL
THE INDUSTRY STANDARD WATTMETER?

Simple. No one’s

been able to improve

on the basic Bird
Model 43 THRULINE®
directional wattmeter since |
its inception — not even us.™
Rugged, reliable and accurate,
it's also extremely versatile and
easy to use. With Bird precision
plug-in elements, it
measures forward and
reflected CW power
from 100mW to 10,000W,
0.45 to 2,300 MHz, with
+5% of full-scale

who else but

accuracy. It even

has built-in remote-

reading capability, can

be used for RF signal sam-

pling and its QC (Quick

Change) connectors are inter-

changeable in the field without

affecting calibration. There’s a

model that reads AM peak power

too, the new 43P ... or

you can retrofit your

trusty Model 43 for it in

about 15 minutes. Con-

tact us or your Bird dis-
tributor for details.

30303 Aurora Rd., Cleveland, Ohio 44139 « 216/248-1200 » TLX: 706898 Bird Elec UD = FAX: 216/248-5426
Western Sales Office: Ojai, CA 805/646-7255

& Copyright 1289 Bird Electronic Corp.
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QSL of the Month To enter your QSL, mail it in an envelope to 73, WGE Center, Forest Road, Hancock, NH 03449. Attn:
QSL of the Month. Winners receive a one-year Subscription (or extension) to 73. Entries not in envelopes cannot be accepted.

Never Say Die

Continued from page 4

The Goal

For the Alzheimer’'s stricken geri-
atrics, the purpose of this exercise is
twofold. We need new directors run-
ning the League so they'll (1) establish
a task force to clean up our bands, Talk
about trash! All you have to do is tune
14,313 and listen to Herb and his ama-
teur radio wrecking crew to see how
bad things have gotten. And (2) estab-
lish a task force to get newcomers into
the hobby.

Can these goals be achieved with
president Price and the current direc-
tors? They've had years to make a
move and we haven't seen anything
but talk.

So let's see some action toward the
first real ARRL elections in the
League’s history.

Why Bother?

Let me replay Wayne's old tune. It
may have lotally escaped you that we
have lost our consumer electronics in-
dustry . . .that America no longer man-
ufactures the billions of dollars of hi-
fi's, TVs, radios, cassette players,
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boomboxes and calculators which
Japan has parlayed into the world’s
greatest financial empire. We buy their
radios and they buy CBS,

This manufacturing loss means
we've in turn lost the supporting indus-
tries such as parts manufacturing and
the continuing research support which
all this manufacturing required. In-
deed, the evidence is strong that the
sudden lack of young hams in the late
'60s and early '70s, the League’s con-
tribution via their disastrous Incentive
Licensing strategy, so weakened
American research strength that the
Japanese were able, through their no-

code licensing move, to capture our
consumer electronics industry.,

A manufacturing industry, without
new product research to support it,
doesn’t last long.

Now, with cars depending more and
more on electronics, even our automo-
tive industry is being seriously hurt by
our shortage of new engineers, techni-
cians and scientists.

If we can get the League to take this
situation seriously and gear up to al-
tract newcomers to amateur radio,
we're going to need at least 50,000
new young hams a year before we'll
even have a prayer of regaining our
electronic industries.

The key to getting this revolution go-
ing is to dump the old guard directors
and vote in new ones. Yes, | know, it's
too much trouble. The Russian (social-
ist) answer to every new idea is the
same: (1) It can't be done, and (2)
We're tired.

Are you really too frightened and
tired to let me know what's going on in
your division so | can help you clean
house?

Do It Yourself?

This "'trashing” of the ARRL by sug-
gesting you get them to do the most
logical and needed thing is a last ditch
acl. I've come up with this outrageous
and probably completely unworkable
idea in desperation.

First | wrote editorials asking you to
do something about the mess on our
bands and repeaters. | asked you ei-
ther to take individual responsibility
and actually go on the air and try to
reason with the handful of crazies who
are screwing up amateur radio for the
rest of us. . .or to at least get your club
interested in a group attempt to clean
up the mess you've allowed to build up.

Okay, | wrote about it at length and




DISCOVER
LOW PRICES

PL-259 NickelTellon{r), USA, 69¢ or $15/25
PL-258 SilveriTet, USA, $1.29 or §25/25
PL-259 GOLDTal, USA, $1.49 or $30/25

N I{UG-21) for 8913, 90B6 alc. 53.25

UG-255 convert HT BNC to UHF $1.79

MEW! Flexible 89813-type, low-loss

for crank-ups & rotators 59¢
RG-BX non-contaminating 23¢
RG-8X. 95%, premium 14¢ *

RG-213 Mil-type 31¢

#14 ant wire T

Cable in 50

Increments

Only ‘

\/

BALUNS

Curreni-iypeic)

Labaratory Developed
Superior Construction
Unequaled Specitications

11 models for avery application

B1-ZK . 1:1 2KW ‘Current” 80-10M $15.95
B4.1.5K 4:1 Low:loss 1.5KW B0O-10M $17.95
¥1-4K 1:1 AK'W "Currant’ Beam balun $23.95

B4-2K X 4:1 Precision ‘Current’ 160-10M $35.95

804) 484-0140

FF-‘.EE 64 pg. DISCOUNT Catalog. Everything for wire

5. Allow 4-6 weeks for bulk-rate delivery . Send
51 fcr 1t.'r mail r.-‘lﬂnl!l{nn this ad for sale prices. ADD
SHIPPING - VISA & MC welcome. Give card #, exp
date. signature. COD add $3.30 - shipping. Virginia
Residents add 4.5% sales tax. Dealer inquiries
Welcome.

Box 6159 » Portsmouth, VA 23703
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WHEN DOES ONE EQUAL TWO?

WHEN IT’S A TAD M8 FM TRANSCEIVER
COMMERCIAL & AMATEUR BANDS IN ONE UNIT

* Multi Function LCD display
* Frequency Range 138-174 or

» [deal for MARS, Vol. Fire,
EMT, B'cast RPU, Police, efc.

* Fully Field Programmable 430-480 mHz

» 08 Channels « FCC & DOC type accept

+ True 40 Watt Power * Low Cost DTMF mike avail.

+ Extremely Rugged « Overnight Shipping Available

- Shipped Complete wiMike, Mobile Slide Mount & Power Cable
- Base Station P.S.; mobile Antennas etc. in Stock

AXM Incorporated
11791 Loara St.
Garden Grove, CA 92640-2321

TEN-TEC

All your TEN-TEC needs!

(M &N Electronics)

RD#1, Box 66 - Orangeville, PA 17859

717-458-6243
SASE for free brochure

Will be closed for September,
please leave message on answering machine.

(your phone call re-imbursed with Radio Order)

Write or Call 714-636-8807 for immediate information
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H U G E NEW 1990
CATALOG
» Big 88 page 8'2 x 11" Format

® Communications Receivers
® Portable Receivers

® Scanners

@® Amateur HF Transceivers

® VHF-UHF Transceivers

@® HTs and Mobiles

@® Amateur and SWL Antennas
® Accessories and Parts

® RTTY and FAX Equipment
® Books and Manuals

Sl Universal Radio

ALl 1280 Aida Drive Dept. 73
=¥l Reynoldsburg, OH 43068

TNR The Battery Store

If You're Serious About Radios
You Want The Best Batteries!

Sanyo Battery Inserts

ICOM Kenwood
BP-2........%$14.00 PB2500..... $18.00
Lt e SRR S 15.00 PB2600...... 18.00
BP5......... 21.00 PB 2400 (Tabs). 15.00
BT e 23.00 PB2100....... 12.00
SR s 21.00

Sanyo Nicad Cells
MEBOR s e oinae “AA" . $1 50 Ea.
i B e e R H2I3AAT . .3.00 Ea.
N A0 b ra s ”EISA” ......... 3 00 Ea.
N800AR ....... i Sl .4.00 Ea.
i 40 RNz 1 o 20l I S B 4ﬂDEa.
*Specify Solder Tabs
MasterCard VISA Free Shipping & Catalog
1-800-346-0601

FL Residents Add 6% Sales Tax

TNR Technical, Inc.
279 Douglas Ave., Suite 1112
Altamonte Springs, FL 32714
(407) 682-4311
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THE
NEW
TUBE

CO/INT

Your HQ
For 2 Way
and
RF Power
Tubes.

This month’s special

nr

The
neo
qubea

PENTA 61468 $ 11.95
3-500Z $ 95.00
4-400C $130.00
B11A $ 12.00
5728 $ 65.00
4CX350 $135.00

Plus many more, call or write us now!
Obsolete types also available.

THE NEW TUBE CO., PO BOX 202,
MIDDLE VILLAGE, NY 11378.
PHONE 718-894-2131.
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SCARED OF THE CODE?

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OF THOUSANDS OFHAMS &
PROSPECTIVE HAMS, PRAISED
iN QST, 73 AND WORLD RADIO!
LEARN IN JUST 12 EASY LESSONS!

FEATURES OF THIS UNIQUE PACKAGE INCLUDE:

B Code speeds from 1 to over 100 WPM
B Standard or Farnsworth modes

B Adjustable tone frequency

B Over a billion random convearsations

ELetters, numbers, punctuation and pro signs

B Random characters & words for each lesson

M Display text while listening or after copying

B All parameters remembered batweean sessions
B FParameters easily changed when desired

For PC-DOS/MS-DOS computers. Available at deal-
ars, thru QST or 73 or send $19.85 for 5.25" or $21.95
for 3.5 + $2 S&H (CA residents add 6% Tax) to:
GGTE. PO Box 3405, Newport Beach, CA 92659

CIRCLE 392 ON READER SERVICE CARD

7/ ECTORITINDER

ZERO~-IN T HAND-HELD
THE S5IGNAL! PHASE SENGSE

ANTENNAS FOR
{ VHF DIRECTION
25| FINDING. USES
*¥x! ANY FM YCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILARLE.
WRITE OR CALL FOR
MORE INFO.
$3.50 SHLﬁPING & TYPE VF-142
CA. ADD TAX) $129.95 619-

j\! RADIO ENGINEERS 565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111
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THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX'™
Part No. Description Price
PL-259/USA UHF Male Phenolic, USA made $ .70
B3-15P-1050 PL-259 Phenolic, Amphenol 89
83-822 PL-259 Teflon, Amphenol 1.756
PL-259/5T UHF Mate Silver Teflon, USA 1.50
UG-175 Reducer for RG-58 20
UG-176 Reducer for RG-59 & MINI B 20
UG-218/U NMale RG-8, 213, 214, largebody 5.00
9913/PIN N Male Pinfor 9913, 9086, 8214

fits UG-21D/U & UG-21B/UN's 1.50

UG-210/9913 N Male for RG-8 with 9913 Pin 3.95

UG-21Br9913 N Male for RG-8B with 9913 Pin 5.75

UG-146AMU N Male to S0-239, Teflon USA 6.00

UG-83B/U N Female to PL-259, Tefion USA 5.00
“THIS LIST REPRESENTS ONLY A

FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION

213 North Frederick Ave. #11
Gaithersburg, MD 20877
ORDERS 1-800-783-2666
INFO 301-840-5477 FAX 301-869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPS C.0.D, ADD $3.50 PER ORDER

CIRCLE 115 ON READER SERVICE CARD
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DEALER DIRECTORY

CALIFORNIA

San Diego
Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 9222 Chesapeake Drive,
San Diego CA 92123. (619) 279-
6802,

COLORADO

Denver

Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolis to laser diodes. . . Electronically
speaking, Gateway’'s got it! M-F 9-
5:30, Sat. 9-5. GATEWAY ELEC-
TRONICS, 5115 N. Federal Blvd. #32-
B, Denver CO 80221. (303)
458-5444.

DELAWARE
New Castle

Factory authorized dealer! Yaesu,
ICOM, Kenwood, Ten-Tec, AEA,
Kantronics, DRS|I Mfg., Ameritron,
Cushcraft, HyGain, Heath Amateur
Radio, Heil Sound. DELAWARE AMA-
TEUR SUPPLY, 71 Meadow Road,
New Castle DE 19720. (302) 328-
7728.

Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain
West and the best prices. Over 9,000
ham related gear in stock. Call us for
“all” your ham needs today. ROSS
DISTRIBUTING CO., 78 S. State, Pre-
ston ID 83263. (208) 852-0830.

Rl O CKANSAS L il
Wellington

We have itl AEA, ASTRON, BUTTER-
NUT, CALLBOOK, COMET, DIA-
MOND, HEATHKIT, HUSTLER,
KANTRONICS, LASER COMPUT-
ERS, MFJ, RADIO SHACK, SMILEY
ANTENNAS, TEN-TEC, VALOR AN-
TENNAS & more. Small town service
with discount prices. DANDYS, 120 N.
Washington, Wellington KS 67152.
(316) 326-6314. Circle Reader Ser-
vice 263 for more information.

RS S RIGSOURN o o]
St. Louis

Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30. Sat. 9-5. GATEWAY ELEC-
TRONICS, 8123 Page Blvd., St.
Louis MO 63130. (314) 427-61186.

NEW YORK
Jamestown
Western New York's finest amateur ra-

dio dealer featuring ICOM-Larsen-
AEA-Hamtronics-Astron. New and
usedgear. Ba.m.to5:30 p.m., Sat. and
Sun. by appointment. VHF COMMUNI-
CATIONS, 280 Tiffany Ave.,
Jamestown NY 14701. (716) 664-
6345. Circle Reader Service number
129 for more information.

Manhattan

Manhattan's largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOD, YAE-
SU, AEA, SONY, BIRD, TEN-TEC, etc.
Full stock of radios and accessories.
Repair lab on premises. Open 7 days
M-F, 9-6 p.m.; 5at. & Sun., 10-5 p.m.
We ship worldwide. BARRY ELEC-
TRONICS, 512 Broadway, New York
NY 10012, (212) 925-7000. FAX
(212) 925-7001.

Columbus
Central Ohio's full-line authorized
dealer for Kenwood, ICOM, Yaesu, Al-
inco, Info-Tech, Japan Radio, AEA,
Cushcraft, Hustler, and Butternut. New
and used equipment on display and
operational in our 4000 sq. ft. store.
Large SWL department, too. UNIVER-
SAL RADIO, 1280 Aida Drive,
Reynoldsburg (Columbus) OH
43068. (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN,
KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, AEA, VIBROPLEX,
HEIL, CALLBOOK, ARRL Publica-
tions, and much more. HAMTRONICS,
INC., 4033 Brownsville Road, Tre-
vose PA 19047. (215) 357-1400. FAX
(215) 355-8958. Sales Order 1-800-
426-2820. Circle Reader Service 379
for more information.

TEXAS

Dallas

In Dallas since 1960. We feature Ken-
wood, ICOM, Yaesu, AEA, Butternut,
Rohn, amateur publications, and a full
line of accessories. Factory authorized
Kenwood Service Center. ELEC-
TRONIC CENTER, INC., 2809 Ross
Ave., Dallas TX 75201. (214) 969-
1936. Circle Reader Service 74 for
maore information.

Houston
Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals—from nuts &
bolts to laser diodes. . . Electronically
speaking, Gateway's got it! M-F 9-
5:30, Sat. 9-5. GATEWAY ELEC-
TRONICS, 9890 Westpark Drive,
Houston TX 77063. (713) 978-6575.

DEALERS: Your company name and message can contain up to 50 words for
as little as $420 yearly (prepaid), or $210 for six months (prepaid). No mention
of mail-order business please. Directory text and payment must reach us 60
days in advance of publication. For example, advertising for the April '91
issue must be in our hands by February 1st. Mail to 73 Amateur Radio Today,
Box 278, Forest Road, Hancock NH 034489.
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then | waited. | listened on the air for
any signs that one single reader or ham
club was showing the slightest hint of
social responsibility. | anxiously read
every club newsletter coming my way,
looking for any sign of intelligent life in
the ham universe. Zilch. Nothing.
Bubkes.

| went on a several year rampage
trying to get any reader or club to take
seriously our need to attract young-
sters into our hobby. | cajoled. | wept. |
threatened. | raged. | even tried logic.
And what did | get for all my trouble? A
few ""hey, right on'' letters. Some let-
ters asking me to stop bothering you
with facts. And a continued downslide
in the FCC statistics.

If | see ARRL director Marshall Quiat
re-elected this year I'll know for sure
that there isn't one ham in the entire
Rocky Mountain Division with any real
interest in amateur radio’s future. ..
that this whole thing is completely, to-
tally hopeless. | can't believe there
isn't anyone in the whole division with
enough pride in our hobby to stop such
a travesty.

20 Meters Poisoned!

The self-rightecus officious bullies,
lead by KV4FZ, started their poisoning
on 14,313. But this mean-spirited hate-
mongering soon spread to 14,300 and
then 14,275. It further festered when
all-mouth, no-ears K1MAN entered the
fray.

We'd aiready had complaints by the
gross over Glen (MAN)'s endless blind
broadcasts on 14,275, It was bad
enough that W1AW, run totally by a
computer, fired up to broadcast mes-
sages day and night on the bands; now
hams seemingly more interested in
ego gratification than being of any seri-
ous service were getting into the act.

The 14,313 mess naturally spread to
adjoining channels, as did the growing
mess on 14,300. The resull these days
is often one big unholy sewer stretch-
ing pretty much from 14,275 on up to
14,325. We've essentially lost 50 kHz
of the band to this gawdawful non-
sense.

The more |listen to this vocal stench,
the more | feel it's time to push the FCC
for some changes in our rules. We
don’t need the FCC to try and sort out
who the bad guys are, we just need 10
have them make il far easier to lift li-
censes. The police can take your driv-
er's license away on the spot when
they catch you screwing up. So why
can't the FCC yank a ham ticket?

Right now it's almost as difficult to
de-license someone as to get the death
penalty. Phooey. If the FCC would tune
into our 20m mess and start issuing
some license suspensions wholesale,
they could clean up our biggest ham
garbage pail in short order. It smells so
bad around 14,313 that even if they
issued license suspensions for anyone
caught transmitting anywhere near the
channel, it would take most of a year
just for the stink to die down.

The small band of idiots who have
loused up our band need to be punished.
No, | don't think we should hang them.. . .
perhaps a simple chopping off of their

push-to-blather finger would suffice.

If you can come up with a proposed
rule making a change which would allow
legitimate ham clubs to get the FCC to
suspend licenses, I'll help you get it
passed. The catch. . .the rule has to
some way prevent the bad guys from
forming aclub and getting the good guys
suspended. Or perhaps we should consi-
der adopting the old Vietham concept:
“Kill'em all and let God sort it out.”

Curing The Welfare Mess

An editorial in Newsweek (Aug. 13,
p. 8) recommends the Israeli kibbutz
system as a way to revitalize inner-city
neighborhoods. Good idea, evenif | did
propose it several years ago in much
greater detail in a 73 editorial during
the New Hampshire primary. | even pro-
posed a way to get the project funded
by private industry instead of making it
still another federal deficit enhancer.

The deficit. The Big D! Politicians
have been waving this at us, chanting
“doom."" I'll bet they have you actually
believing the deficit is a terrible prob-
lem. You've read it a thousand times,
50 you ought to believe it, even if it's a
giant red herring. Check out Business
Week (July 30, p. 10) and stop being
conned. No economist has found any
evidence that the deficit is a significant
problem. It's just that il seems like it
really ought to be a problem, so we're
being manipulated by the politicians
and their media prostitutes (as usual).

Israel, faced with tens of thousands
of refugees, few with any money or
skills, solved the problem by setting up
kibbutzim. These were groups, work-
ing together to grow food and manufac-
ture simple products. They devised an
ingenious system which has worked
wonderfully.

The main ingredient I'd add today to
help solve our American welfare and
inner-city problems would be amateur
radio clubs. This is what made the
enormous difference for Jordan. As
Santayana said, if we can’t learn from
history . . . elc.

At any rate, thanks Newsweek, for
the editorial supporting my idea. ..
which, far's | know, was original.

Gus Is Gone!

Amateur radio has lost a real pio-
neer. Gus Browning W4BPD was the
ideal ham. . .gutsy, willing to go any-
where in the world. . .an adventurer,
He gave thousands of us DXers years
of excitement, bringing a new life to
amateur radio.

Tens of thousands of hams had the
thrill of contacting him in Afghanistan,
Bhutan, Mali and many other coun-
tries. Hundreds of thousands enjoyed
reading his fascinating stories of his
adventures. Gus had an enormous
impact on our hobby.

In a hobby which has turned sour
with bickering in recent years, Gus was
always upbeat, invariably bringing his
indomitable spirit to his contacts.

Amateur radio is much the poorer
for Gus' moving on the the next order
of things. Few, if any, people have con-
tributed as much as Gus to this hob-
by. . .and thus to their fellow man. |G}
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Jim Gray WiXU
210 E. Chateau Circle
Payson AZ 85541

The Best and the Worst

October is usually one of the best
months of the year for worldwide HF
propagation, and it looks like this
month will rank among the best in sev-
eral years for good DX. However, the
first half of the month appears excel-
lent while the second half may be
somewhat disturbed for propagation.

You can look for mild disturbances
on the sun between the 1st and the 5th

of the month, which will result
in an increased ‘A" Index.
This means an increase of flux
density in the Earth's magnetic
field and deteriorating propa-
gation—but nothing serious—
accompanied by a decline in
the 10.7 cm solar flux density.
From the 6th through the
16th, conditions should be ex-
cellent for DX propagation. Be-
ginning about the 17th and in-
creasing in severity to the end
of the month, you may expect a
very unstable period on the
sun, and of course, on the
Earth. This two-week span
ought to provide solar flares
which result in a very disturbed
magnetic field on Earth. The
Boulder “K'" Index and the
Boulder A" Index will be high,
and solar flux may be low for
this period, resulting in very
poor worldwide propagation.
On some days during this peri-
od conditions will be fair at
best, The weekends of the 20th
to the 21st and the 27th to the
28th may provide some let up
in the generally dismal outlook,
with fair conditions prevailing.

The Unpredictable

As always, your best monitor
of day-lo-day conditions is the
WWYV broadcast at 18 minutes
past each hour when solar-ter-
restrial conditions are given in
detail.

Meanwhile, use the calendar
and lable for planning your for-
ays into the DX jungle. The
daily chart of forecast condi-
tions shows G (Good), F (Fair),
and P (Poor) for each day, and
trends from Good to Poor

EASTERN UNITED STATES TO:

Jim Gray W1XU

(G~-P) and Fair to Poor (F-P).

Because the sun is extremely unpre-
dictable during a sunspot peak, these
forecasts could range from “right on™
to “way off.”” Forecasting is still more
of an art than a science, though we
have observed that the Earth's atmo-
sphere and geology are affected by so-
lar behavior. Therefore, in periods sur-
rounding a predicted poor forecast,
observe what's going on with regard to
hurricanes, volcanic eruptions, and
earthquakes in the world.

See you next month with, we hope, a
more positive forecast. |i§l
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or the past few months, a ham

down in Virginia has been writing
and calling the 73 offices. After some
rather lame insults directed at Wayne
(and some very strange comments
lumping John Kennedy, Jimmy Carter,
Richard Nixon, Ronald Reagan and
George Bush into the same political
category), he asks us to reprint a peti-
tion that was filed with the FCC, re-
questing an expansion to the Novice/
Tech phone privileges on 10 meters.
The following is an excerpt from his
letter:

“{ own a Radio Shack HTX-100
transceiver, which, at most, puts out 25
walls. . .| am forced to operate at low
power with a % wave vertical antenna., |
can afford to purchase a much better
transceiver, but | live so close to my
neighbors that | must operate QRP
.. . Novice and Technician operalors
are being totally clobbered out of con-
lacts with other Novices and Techni-
cians by General, Advanced and Extra
Class ‘amateurs’. . . 73 Magazine,
and Wayne Green, overtly and covertly
clobber anyone and everyone in ama-
teur radio who don’t share their Coun-
try Club Republican ‘values’. . .i.e., if
you don’t own $50,000 of "amateur’
equipment, and a $§750,000 suburban
@stale to install it on, you ain't worth
talkin' to!"'

He goes on to insult Wayne, 73, and
just about everyone who he thinks is to
blame for his lousy results on 10 me-
ters (I won't bore you with the rest of it).
He is also quite angry thal, even
though Wayne wrote to him personally
with some helpful suggestions, we
have yet to respond to him in the pages
of 73. | hope he will consider this an
"official published response'’: Lighten
up, pal!

We're talking ham radio here, not
brain surgery! Who ever promised you
you'd have a clear frequency? If oper-
ating on the rest of the 10 meter band is
so important to you, upgrade to Gener-
al Class. Why not strive to do the best
with what you have, instead of blaming
everyone but yourself for your lack of
success? (How anyone could not be
successful on 10 meters for the last two
years is beyond me. Do you think this
guy might have his antenna plugged
into his microphone jack?) If you put as
much effort into studying for your Gen-
eral ticket as you do into writing long-
winded letters, you'd be on 20 meters
with the rest of the weirdos by now (my
apologies 1o all the nice people who
operate on 20 meters—the weirdos
know who they are).

MNow that |'ve got that out of my sys-
lem (or at least suppressed for the time
being), let's take a look at the one point
that this gentlemen raises that de-
serves some serious thought. Can a
Movice/Tech get on the air, make con-
tacts and have fun, without an antenna
farm the size of Southforks Ranch and

David Cassidy N1GPH

a cash outlay for equipment the size of
Fort Knox? The answer. . .yes, How
do | know? I've been doing it for years.

The Low Budget Ham

My first amateur radio station was a
borrowed Heath HW-16 and a 15 meter
dipole strung outside my bedroom
window. Total cost to my 13-year-old
pocket. . .about two bucks for the wire
(somebody gave me the 12 feet of coax
| used as a lead-in.) Did | work the
world? No. Did | have a blast working
Texas? Yes!

For the past two years | have been
operating almost exclusively in the
Novice/Tech portion of 10 melers
(that's where most of the action has
been). | have over one hundred DX
countries (some of them worked, with
much patience, in the middle of pile-
ups). My “‘super-expensive-deluxe’’
rig? A Heath HW-101 that my Dad buiit
about 15 years ago. Total output on 10
meters? About 50 watls. My "'spacious
antenna array ¢ A full-wave loop, cut
for 10 meters, fed with 400 ohm ladder
line through a used MFJ tuner,
wrapped around the inside of my bed-
room window in the middle of Hamden,
Connecticut. (One of the fringe bene-
fits of moving to New Hampshire to
work for Wayne is that | am finally able
to put up some outside antennas.)

Let's look at the total cash outlay to
duplicate this station:

Used HW-101—$150 (I've seen

dozens of them for this price)

Used antenna tuner—$40 (or build

or buy a new one for not much
more)

Used SWR Meter—$30

Used Microphone—$40

Wire Antenna—$5 (this is high, but

let's not pick nits)

Ladder Line—$20 (this should give

you enough for 4 antennas)

Total Cost: $285

Any hardworking 10-year-old with a
paper route can save $285 in a couple
of months. | used this station for over
two years, operating from a one-bed-
room apartment. No, | wasn'l the loud-
est signal on the band, butl every 5-8
report was a personal triumph. | got a
great deal of satisfaction lelling sta-
lions all over the world what my set up
was. Most of them took a few seconds
out from working the pile-ups to con-
gratulate me on doing so well with so
little. Not once did | feel like | needed a
more elaborate station. Instead of com-
plaining about my antiquated gear, in-
door antenna, noisy power lines and
lack of any real ground system, | just
decided to work around the obstacles
and have some fun, | learned a lot in
those two years. | made some good
friends, too. | learned something about
radio and electronics from each one of
them. | was having a ball!

Isn't that what amateur radio is all
about? i§
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Uncle Wayne’s Bookshelf,

06557 = 1991 Passport to
World Band Radio
by International Broadcasting
Services, Lid.
You can have the world at your

AR3193 » Weather Satellite
Handbook {4th Ed.) ]

* by Dr. Ralph Taggart WBSDOT

Hot off the Press! Expanded and

revised to reflect today s weather-

16542 » Shortwave
Propagation Handbook

by George Jacobs W3IASK
and Ted Cohen N4XX
New revised editon, Contains up-
to-the minute information and
charts, and guides you through pro-
ducing your own propagation data,
154 pages, paperback, $9.95

fingertips, You'll ger the latest sta-  fax satellite technology.  $20.00
tion and time grids. the 1991
s 27 AR3290 » Companion Soft-
Buyer's Guide and more, 384 ware for Weather Satellite
PEESS: 31450 Handbook
5 %" MS-DOS floppy $10.00
VIS Study Cards

Advance the easy way with VIS Swudy Cards. Compact, Up-to-date Flash
Cards with Key-words; Underlimed. Quiz on back, Formulas worked

oul, Schematics at your fimgertips.

o8l
NOVICE

TECH

GENERAL
ADVANCED

EXTRA .

Used SUCCESSFULLY by ages 6

VIS O $11.95
VIS 02 10.95
VIS O3 9.95
VIS (4 15.95
VIS 05 14.45

Lanze Code Programs—(Available on 5% " disk.)

Inexpensive complete study guide code programs for both the C64/128
Commaodores and the IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas, schematic symbaols, dia-
arams, and simulated (VE) sample test.

IBM Part #
Novice [BMUO
Tech IBMi)2
General IBMU3
Advance IBMi4
Extra { New Pool) IBMOS

[BMY7 » Amateur Radio Part 97 Rules

Commodore Part # Price
COMION $14.95
COMO2 $14.95
COMOA $14.95
COM4 $19.95
COMOS $19.95

(includes updated, revised

Commission’s Rules, September 30, 1989) 5% " disk 1BM compatible

only.

$9.95

10M0O12 = Map Library

Inchudes:

by Radio Amateur Callbook Inc.

| Prefix Map of the World 4-color 40" x 28"

| Mapof North America 4-color 307 x 357
I Great Circle Chart of the World 4-color 30" x 35"

I World Atlas d-color 20 pages

$12.00

01PO44 = 44 Power Supplies
for Your Electronic Project

by Robert . Traister and
Jonathan I.. Mayo
Written at the basic level, perfect
for the beginner. The reader is
piven encugh electronic theory o
understand the concepts explained
throughout the book. $15.95

1OWO20 « N6RJ Original 2nd
Op by Jim Rafferty N6RJ
A new edition in an easy-lo-use
“‘wheel” formal. Simply dal the
prefix and instantly have available
Beam headings, Continent identifi-
cations, Zone idenfication, Postal
rates, and more. $8.95

|6FB6 = Packet User's
Notebook

by Buck Rogers K4ABT
Over 20 diagrams show tried and
true connections for popular
TNCs, transceivers, and compul-
ers. A genuine nuts-and bolts how-
to-do manual. Brand new! $9.95

(19022 » The World Ham Net
Directory by Mike Witkowski
New—second edition now over
600 net listings. This book intro-
duces the special interest ham radio
networks and shows you when and
where you can wne them in. $9.50

(1D2% = The lllustrated
Dictionary of Electronics
(4th Ed. 1988)

by Rufus P. Turner
and Stan Gibilisco

Ovwer 450 detailed drawings and di-

agrams, Over 27 (0K} terms are ad-

dressed in 650 pages. Provides
clear, brief, and easy-to-under-
stand definitions, An excellent dic-
tionary for the hobbyist or profes-
sional. $24.05

15A002 » Scanner and
Shortwave Answer Book

by Bob Grove
Whether vou have difficulty caleu-
lating world time zones or are try-
ing to figure out kilohertz, mega-
hertz, and meter band, this book
will provide the answers.  $13.95

|OF090 = 15890 International
Callbook

Lists 500,00} licensed radio ama-
tewrs in the countries outside North
America. Covers South -America,
Europe. Africa, Asia, and the
Pacific arca (exclusive of Hawaii
and the U.S. possessions). $30.00

15A95 = Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll
Like to learn how to construct low-
cost, casy-to-crect anlennas? Eayy-
up Antennas will help you. $16.50

01D40 = DX Power:
Effective Techniques for
Radio Amateurs
by Eugene B. Tilfon KSRSG
256 pages. 10 illustrations.  $9.50

02C30 = The Commodore
Ham's Companion

by Jim Grubbs K9E[
160} pages of useful information on
selecting -a Commodore computer
for the ham shack, where to find
specialized programs, the Com-
modore-packet connection, and
more! $9.50

03511 » Shortwave Receivers
Past and Present

Edited by Fred J. Osterman
Concise guide 1o 200+ shortwave
receivers manufactured in the last
20 years. Gives key information on
each model including coverage,
display, circuit type, performance.
new value, used value, etc. Photos
on most models. The Blue Book of
shortwave radio value. 1987, 104
pages, 8% x 11. $6,95

05H24 » Radio Handbook,
23rd Ed. William 1. Orr W6SAT
840 pages of everything you want-
ed 1o know about radio communi-
cation. Indepth study of AC/DC
fundamentals, S5B, antennas, am-
plifiers, power supplies, and more.
$29_50 hard cover only

03R01 = World Press Services
Frequencies (RTTY)
by Thomas Harrington WSOMY
A comprehensive manual covering
Radioteletype news monitoring—
contains all imformation—antenna,
receivers, terminal units, plus
three extensive frequency lists.
Covers 65 World Press Services
broadcasting in English, “"The
Original Press Book.™" 84 pages.
$8.50

ARRL BOOKS

AR2200 = Antenna
Impedance Matching

by Wilfred N. Caron
Advanced amateurs, antenna design
engineers, technicians. Most com-
prehensive book written on using
Smith Charts in solving impedance
matching problems. $15.00

AR2472 » Tune in the World
with Ham Radio Kit (8th ed)
Brand New Edition: Easier to read,
revised 1ext covers the question
pools on Novice exams given on
November |, 1989 and later. Code-
teaching -and code-practice cas-
settes included in the kit.  $19.00
AR2464 » Tune in the World
Book only. $14.00

AR2197 » Data Book

Valuable md 10 the RF design engi-
neer, techmcian, radio amateur,
and expenimenter. Commonly used
tables, charts, and those hard-to-
remember formulas. $12.00

ARA3| » Interference
Handbook

Written from an RF1 sleuth’s per-

spective. His experience in solving

interference problems. $12.00

AR2871 » W1FB's Help for
New Hams
by Doug DeMaw WIFB
Guides the newcommer through
the maze of new operating and
technical procedures. Put together
a station and get on the air. $10.00

AR226 = Operating An
Amateur Radio Station
Designed to answer the basic ques-
ticns the beginner may have about
equipment, antennas, and proce-
dures. .00

ARI6T0 » ARRL 1990
Handbook (67th ed.)

Over 1200 pages and over 2100
tables, figures, and charts. New
antenna projects include three
high-performanceYagis: for 144,
220, and 432 MHz designed by
Steve Powlishen, KIFOD.  $23.00

AR(402 = Solid State Design

Chock full of good, basic informa-
tion—circuit designs and applica-
tions; descriptions of receivers,
transmitters, power supplies, and
lest equipment. $12.00

AR2065 = ARRL Antenna Book
Represents the best and most high-
ty regarded information on antenna
fundamentals, transmission lines,
design, and construction of wire

gntennas., S18.(H)

AR D86 = ARRL Operating
Manual

Packed with information on how 1o

make the best use of your station,

including; interfacing home com-

puters, OSCAR., VHF-UHF, con-

testing. $15.00

AR0356 » Morse Code:
The Essential Language
by L. Peter Carron Jr. WIDKY
Tells of evolution from straight key
to computers. Gives practical ad-
vice on learning the code and its
modern-day uses. $5.00

AR1500) = Radio Frequency
Interference

Contains information to help solve

RFI problems. Good technical ad-

vice from ARRL statf on interfer-

ence from transmiiters and eleciri-

cal devices. S50}

AR2286 * First Steps in

Radio by Doug DeMaw WIFB
Series of QST articles. See compo-
nents assembled into practical cir-
cuits and how the circuits make up
your radio gear. $5.00

AR2960 = Transmission
Line Transformers (2nd Ed)
by Dr. Jerry Sevick W2FMIT
Practical designs, specific infor-
mation on construction lechnigques
and sources of material, More de-
signs for antenna tuners, hybrids,
and for the VHF and UHF bands.
272 pp. $20.00

ARDI94 » Antenna
Compendium Vol. 1
Materials on verticals. guads.
loops, Yagis. reduced size anten-
nas; baluns; Smith Charts, Anten-
na polarization, and other interest-
ing subjects. S10.00

AR2545 = Antenna
Compendium Vol. 2

42 papers covering verticals,

vagis, guads, multiband and broad-

band systems, antenna selection,

and much more. $12.00

AR2626 » Companion Soft-
ware for Antenna
Compendium Vol. 2

54" MS5-DOS floppy $10.00

AR(488 » W1FB's Antenna
Notebook
by Doug DeMaw WIFB
Get the best performance out of
unobtrusive wire antennas and ver-
ticals. Build tuner and SWR
bridges. $8.00

ARO0348 = QRP Notebook

by Doug DeMaw WIFB
Presents construction projects for
the QRP operator, from a simple |
wall crystal-controlled transmitter
to. more complex transceiver de-

signs. $6.00
AR1250 » Log Book—
Spiral $3.50

ARRL License Manual

Beginning with Tune in the World:

with Ham Radio for the Novice and
progressing through the critically
acclaimed ARRL License Manual
series for the Technician through
Extra Class; accurate text explana-
tions of the material covered along
with FCC question pools and an-
swer keys.
AR2375 = Technician Class
AR2383 » General Class
ARO166 » Advanced Class
Each $6.00
AR239] » ExtraClass  38.00
AR(410 = Yagi Antenna
Design
Ham Radio published a series of
articles on Yagis. The material
from these articles that is presented
here was polished and expanded by
Dir. Lawson. $15.00

ARZ073 » Novice Antenna
Notebook
Nowvices will learn, among other
things, how antennas operate, and
what governs their effectiveness
for short- and long-distance com-
munication. $8.00
AR(437 » ARRL Repeater
Directory 1990-1991
Almost 18,000 listings {(including
updated listings for M5, GA, 5C,
NC, TN, KY, WV, and VA) with
over 2200 digipeaters. Band plans,
CTCSS (PL™) Tone Chart, compi-
lation of frequency coordinators,
ARRL Special Service Clubs, and
beacon listings from 14MHz to
24GHz. $6.00

AR2083 « Complete DX'er

2nd Ed. by Bob Locker WOKNI
Learn how to hunt DX and obtain
hard-to-get QSL cards. $12.00

AR3i6Y9 » QRP Classics

Collection of articles from last 15
yrs. of ARRL publications on build-
Ing receivers, lransmitlers, Lran-
sceiver, accessories. 288 pp. $12.00

AR(477 = Low Band DXing

How to meet the challenges of the
different forms of 160, B0, and 40
meter propagation with effective
antennas, equipment, and operat-
ing strategies. $10.00

AR2030 = Your Gateway to
Packet Radio 2nd Edition
Filled with information for all ama-
teurs: Tells everything you need to
know about this popular new
mode: how to get started, equip-
ment vou need, and more. $12.00

AR2456 » FCC Rule Book
{8th ed)

This New Edition is almost 50%
fatter. The tutorial chapters in the
front of the book are a major up-
grade over the previous editons. A
must for every active radio ama-
teur. $9.00

ARZ171 = Hints and Kinks

Find the answer (o that tricky prob-
lem. ldeas for setting up your gear
for comfortable and efficient oper-

ation, £8.00

AR2103 » Satellite Anthology

The latest information on OSCARs
9 through 13 as well as the RS satel-
lites. Information on the use of di-
gital modes, tracking, antennas,
RUDAK, microcomputer, and
more! $5.00)

AROD46 = Satellite
Experimenters Handbook
Under one cover is what the Ama-
teur Radio Operator needs to know
in order to commumcate through
OSCAR satellites. $10.00

AR2R9E = Space Almanac

by Anthony R. Curtis K3KXK
Extraordinary book. Captures the
breathiaking recent news from
space. Includes about 40 pages on
Amateur Radio satellites. Find al-
most anything you might want 1o
know about man’s trip to the stars,
G600 pages. $20.00

01B65 = The Beginner's

Handbook of Amateur
Radio—2nd Editon
by Clay Laster

Combines theory and practice in an
gasy-to-understand format, and
provides information for choosing
and installing radio receivers and
ransmitters, antennas, (ransmis-
sion lines, and test equipment. 400
pages, 291 illustrations.  $18.50

|0D090 = 1990 North
American Callbook

Lists over 500,000 licensed radio

amateurs in all countries of North

Amenrica. Gives calls, names, and

address information. $28.00

07R25 » The RTTY Listener

by Fred Osterman
Compiles issues | through 20 of the
RTTY Listener Newsletter. Con- |
tains up-to-date, hard-to-find in-
formation on advance RTTY and
FAX monitoring techmques and
frequencies. 156 pp. $19.95

(13C63 « Commodore 64
Troubleshooting & Repair
Guide by Roberi C. Brenner

Step by step through the complexi-

tics of making simple repairs 1o

your Commaodore 64. $19.50

05C16 » C64/128 Programs
for Amateur Radio &
Electronics by Joseph Carr
The electronics hobbyist, pro-
grammer, engineer, and technician
will enjoy the task-oriented pro-
grams for amateur radio and elec-
tronics in this book. $14.50

01A87 = The Shortwave
Listener's Antenna
Handbook by Robert J. Traister
Beel up shortwave reception ca-
pacity and increase listening enjoy-
ment easily and inexpensively.
$12.00

I2ZE76 = Basic Electronics
Prepared by the Bureau of
Naval Personnel
Thoroughly revised in 1972, Cov-
ers the important aspects of applied
electronics and electronics com-
munications.
367 pp. $10.95

I12E41 » Second Level Basic
Electronics Prepared by the
Bureau of Naval Personnel
Sequel to Basic Elecrronics , thor-
ough treatment of the more ad-
vanced levels of apphed electron-
ics. Includes mcrowave receiving
and transmitting. Hundreds of ex-
cellent diagrams. 325 pp.  $7.5

10M44 = World Atlas

by Radio Amateur Callbook Inc
20 pp. of full color, 8%" x 10%"
contains North Polar projection o
the world; maps of all seven conti
nents, West Indies/Caribbean area
and Pacific Ocean. $5.04

01P22 » The Packet Radio
Handbook
by Jonathan L. Mayo KR3
**, ..an excellent piece of work
Well worth reading for both the
experienced and the new packa
teer. . .the defimtive guide to ama
teur packet operation. ™’

—C{iwyn Reedy WIBE!
Only $14.5

03C09 » Shortwave
Clandestine Confidential

by Grerry L. Dexte
Covers all clandestine broadeas!
ing, country by country: tells fre
quencies, other unpublished infom
mation: spy, insurgents, freedo
fighiers, rebel, anarchist radic
secret radio. Current pubhication
84 pages. $8.5




11AS510 » Air Scan Guide to
Aeronautical Communica-
tions (5th Edition)
by Tom Kneitel K2ZAES
Muost comprehensive guide to mon-
 itoring aeronautical communica-
tion in the US. Expanded to cover
all Canadian land airports and
seaplane bases, plus listings for
Central America, the Caribbean,
North Atlantic, and the Pacific
Territories. $14.95

(3R02 = RTTY Today

by Dave Ingram K4TWJ
Only up-to-date RTTY book in ex-
istence, Covers all facets of RTTY .
Most comprehensive RTTY guide
ever published. Fully illustrated. A
must, 112 pages. $8.50

(12C30 = The Commodore
Ham’s Companion

by Jim Grubbs K9EI
160 pages of information on select-
ing 4 Commodore for the ham
shack, where to find specialized
programs, the Commodore-packet
connection, and more! $9.50

10A343 » All About Cubical
Quad Antennas
by William Orr WéSAI/
Stuart Cowan W2LX
The **Classic™ on Quad design,
theory, construction, operation,
New feed and matching systems.

New data, £9.50
10A344 = The Radio Amateur
Antenna Handbook

by William Orr W6SAl/

Stuart Cowan W2LX

Yagi beam theory, construction,
operation. Wire beams. 5WR
curves. Matching sysiems. A
““must’’ for serious DXers. $11.50

10A346 * Simple, Low-cost
Wire Antennas for Radio
Amateurs
by Williarmm Orr W6SAL/
Stuart Cowan W21LX
All New! Low-cost, multi-band an-
tennas, inexpensive beams. “‘In-
visible'' antennas for hams in
H“tough’” locations! New data.
$11.50

(4M54 » GGTE Morse Tutor

Floppy disk for IBM PC, XT, AT,
and compatibles. Learn the Inter-
national Morse code or improve
your capabilities. One diskette will
take you from beginner through ex-
tra class in easy self-paced lessans.
Standard or Farnsworth mode.
Code speeds from | to over 100
words per minute. $19.50

(05EY4 = Crash Course in
Electronics Technology

by Louis E. Frenzel Jr.
With a proven format of pro-
grammed instruction, this book
teaches you the basics of electricity
and electronics in a step-by-step,
casy-to-understand fashion, $21.50

(1B033 » Talk To The World:
Getting Started In Amateur
Radio by James P. Dux K3JD

and Marton Keyser NAMK

Provides information and practical

tips on obtaining a novice license.

Authors take the mystery out of

technical and procedural aspects of

ham radio. $11.50

035208 » Radioteletype
Press Broadcasts

by Michael Schaay
Covers schedules of Press Services
by time, frequency, and country
broadcasting in English, French,
German, Spanish, and Portuguese.
Detailed Press Agency Portrails.
120 pp. $12.95

(1C80 = Master Handbook of
1001 Circuits—Solid-State
Ed. by Kendall Webster Sessions

With this outstanding reference in

hand, electronics hobbyists and

professionals will never have to
search tor schematics again. Com-
pletely updated, the book is thor-
oughly indexed and all 1001 cir-
cuits are clearly illustrated. 420 pp.

$19.50 soft cover

11T88 * Tune in on Telephone

Calls by Tom Kneitel K2ZAES
Formatted as a frequency list with
detailed description of each service
and its locatton in RF spectrum.
Provides basic information for casu-
al listeners getting started and de-

(03M221 = US Military
Communications (Part 1)
Deals with US Military communi-
cation channels on shoriwave.
Covers frequencies, background
om point 1o point frequencies for the
Philippines, Japan and Korea, Indi-
an and Pacific Oceans, and more.
102 pages. $12.95

03IM222 = US Military
Communications (Part 2)
Covers US Coastguard, NASA,
CAP, FAA, Dept. of Energy, Fed-
zral Emergency Management
Agency, Disaster Communica-
nons, FCC, Dept. of Justice. From
14 KC to 9073 KC. T9 pages.
$12.95

13M223 = US Military
Communications (Part 3)
I'his part completes the vast overall
‘requency list of US Military ser-
nees, from 8993 KC o 27.944
{C. 78 pages. $12.95

5D90 » 1990 Shortwave

Directory 6th Edition
by Bob Grove
An excellent reference for North
vimerican shortwave listeners, this
¥xer's mble is crammed with up-
o-date, accurate freguency and
ser information from 10KHz 10
OKHz $19.50

10A342 = All About Vertical
Antennas
by William Orr WGSAL/
Stuart Cowan W2ILX
Effective, low-cost verticals 10-
160 m. -DX, multiband; compact
verticals for small spaces; ground-
ing; test equipment; lightening.
$10.50

10A347 = All About VHF
Amateur Radio

by William Orr W6SAT |-

DX propagation, VHF Yagi and
(Quad beams, repeaters and how
they work, OSCAR satelhites and
how (o use them. $11.95

16A24 » Vertical Antenna
Handbook, 2nd Edition
by Paul H. Lee N6PL
A classic. Reprinted with updates,
including an addendum on antenna
design for 160 meters. Also, feed-
ing and matching, short verticals,
ground effects, and more.

[39 pages, paperback. $9.95

09V 11 » The Basic Guide to
VHF/UHF Ham Radio
by Edward M. Noll
This book provides a first rate in-
troxduction 1o life on the 2.6 amd
1.25 meter bands as well as 23, 33,
and TOCM., $6.50

(0542 » The Scanner
Listener's Handbook

by Edward Soomre N2BFF
Cret the most oul of your scanner
radio. Covers getting started, scan-
ners and recervers, anlénnas, coax-
ial cable, accessories, computer
controlled monitoring, more.

tails for ardent enthusiasis. $12.95

(WP33 = The Pirate Radio
Directory 1990 Edition
by George Zeller
Contains data on some 100 pirate
stations active during 1989, How to
tne in pirate broadcasts and get

$14.95 | Q5Ls from the stations. $7.95
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CODE TAPES

Chre answer ier the fo-code bros-hua-ha s o make the code socsimple Te dearr that i85
u nean-protlem. Herewith the world 's eastesr code course—tens of thousands of hams
hepve gattert their licernses his amazing new shorteut way., &5 failiare-proof.. Mosi
vl ane ible foowiip threowgh the Novice test gffer spending less than three hours
el on Genests amd The Stickler: People wha have given up on other code courses
fined thix pme does the job in a jiffv. Going after vour General 2 It 's about time. Use the
Back Brecgher amd vou 'l be there before vou know ir. A wiek shoald do i, Warning,
e coxde almost invariably appears o cause irreparable; irreversable, perma-
sent broin damape. Uncle Wiayne accepts no respovsibilnne whatever for anything

hat happrens to those who are foolish enough ro use the Courageous 20wpim tape.

IT0S  “*Genesis’™ $5.95
wpm—This is the beginning
pe. taking you through the
v letters, 10 numbers, and nec-
sary punctuation, complete
ith practice every step of the
ay, The ease of learning gives
snhidence even to the bant of
ant.

Ti13 **Back Breaker'™ $5.95
+ wpm—Code groups agan,
a brisk 13+ wpm so you'll be
ily at ease when you sit down
front of a steely-eved volun-
'r examiner who staris send
» you plain language code al
ly 13 per. You'll need this
ira margin to overcome the
cer panic umversal 1in most
st situations. You've come
£ far, 50 don't get code shy
w!

73T06 **The Stickler’*  $5.95
6+ wpm—This is the practice tape
for those who survived the 5 wpm
tape, and it's also the tape for the
MNovice and Technician heenses, It
18 comprised of one solid hour of
code, Characters are sent at |3
wpm and spaced at 5 wpm. Code
groups are entirely random charac-
ters sent in groups of five—defi-
nitely not memonzable!

TAT20 **Courageous”’
204 wpm—Congratulations!
Okay, the challenge of code
i5 what's gotten you this far, so
don’t guit now. Go for the extra
class license. We send the code
faster than 20 per. It's like wear-

ing lead weights on vour feet j Card #

when you run: You'll wonder
why the examiner is sending so
slowly!

séini Street

How can the World's Best DX Map cost only $4.007 Obwvi-
ously, a serious blunder which you should take advantage of
before we discover it. This is the only world map in black
and white so you can color in the countries as you work them!
Further, it has almost all of the official lARU 400 countries

on it, which no other map at any price has.

- | confining, read this book.

01TOl = Transmitter
Hunting: Radio Direction
Finding Simplified
by Joseph D. Moell KBOV and
Thomas N, Curlee WRBGUZZ
336 pages, 248 illusts. $17.50

(03K205 = Guide to Radio-
teletype (RTTY) Stations

by J. Klingenfuss
Updated bock covers all RTTY sta-
tions from 3MHz-30MHz. Press,
Military, Commercial, Meteo,
PTTs. Embassies, and more.
105 pp. $12.95

155003 = Communications
Satellites (3rd Edition)
by Larry Van Horn
Chapters on channelization band
plans, transponder identification,
international satellites, more. $7.00

07AG6 = Aeronautical
Communications Handbook
by Robert E. Evans
Exhaustive, scholarly treatment of
shortwave  acronautical listening.
Well organized, up-to-date.

266 pp. $19.95

(17R20 = A Radio Journal
1912-1940

By Russ Rennaker WICRC
A fascinating trip through tme.
Easy to read and informative, edu-
cational and entertaining. A trip
down memory lane to the early
days of radio. $7.95

20M0%) = Computing Across
America
by Steven K. Roberts NANRVE
Roberts has written articles for 73

Magazine about the techmical as-
pects of his US tour on his recum-

bemt bicycle. Covers his adven-
tures, people he met, and places he
saw. If your lifestyle seems a lintle
$9.95

|IRF13 * The “*Top Secret”’
Registry of US Government
Radio Frequencies (7Tth Ed.)
by Tom Kneitel K2AES
This scanner directory has become
the standard reference source for
frequency and other important in-
formation relating to the communi-
cations of federal agencies. 25 1w
470 MHz. $19.95

03504 » The Hidden Signals
on Satellite TV

by Thomas P. Harrington
and Bobk Cooper Jr.
Tune in thousands of Telephone,
Data, Telex, Teletype, Facsimile
Signals on most of the TV Satel-
lites; plus all subcarriers, Covers
equipment, hookups, where to

ne, 234 pages. $19.50

01P68 » Pirate Radio Stations:
Tuning Into Underground
Broadcastshy Andrew R. Yoder
Comprehensive guide to tuning in,
identifying, and contacting the
most unpredictable stations on the
radio spectrum. 192 pp.  $12.50

(1 AT0 = Practical Antenna
Handbook by Joseph ). Carr
Design, build, modify, and install
yourown antennas. Carr, a 20-vear
veteran of technical writing, has a
unigue ability to present complex
technical concepts in an easy-lo-
understand way. diopp.  $21.50

1F52 » Ferrell's Confidential
Frequency List
Compiled by A.G. Halligey
All frequencies from 4MHz-28MHz
covering ship, embassy, arco, Vol-
mel, Interpol, numbers, Air Force

One/Two, more 376 pp. $19.50

1 1SR97 = National Directory
of Survival Radio
Frequencies

by Tom Kneéitel K2ZAES
Handy and concise reference guide
to high interest communications
frequencies required by survival-
ists, Inclodes chapter on building
emmergency communications anten-
na Systems. $8.95

11SM11 = Scanner Modifica-
tion Handbook by Bill Creek
Provides straight forward step-by-
step instructions for expanding the
operating capabilities of VHF
scanners. Filled with mnteresting
text, helpful photos, tables, and
figures. $17.95

1 1EEU6 * Guide to Embassy
Espionage Communications
by Tom Kneitel K2AES
Candid and probing examination of
worldwide embassy and {alleged)
ESpPIONAge CommuNication systems
and networks. Extensive nation-
by-nation directory of embassy sta-
tions is included. $10.95

-----------_--------i------1

Uncle Wayne’s Bookshelf Order Form
! vou may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks

for delivery.
Item # Title Qty.| Price Total
U.S. orders add $2.50, Canadian orders add $3.50 — Shipping
Name

City

TOTAL $

State______Zip

[JAE CTIMC [OVISA [1Check/Money Order

Telephone: (603) 525-4201
FAX: (603) 525-4423

Mail: 73 Magazine, Attn. Uncle Wayne, Forest Road, Hancock, NH 03449

TOTAL

Expiration Date

h'------------------------—---J
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AMERICA'S BEST HF

» Superior Phase Noise Performance
¢ Dual VFOs = 10-160 Meters
* 25 Tunel/Scan Memories

SPECIAL SALE! CALL TODAY

YAESU

FT-1000
THE BEST OF THE BEST

e 200 Watts Output

* All Amateur Bands

* Dual Receive

* DDS-Direct Digital Synthesis

CALL FORALL THE DETAILS!

O
ICOM ic76s

ADVANCED PERFORMANCE
HF TRANSCEIVER

» DDS (Direct Digital Synthesizer)

* Auto. Antenna Tuner

* 100 Watts Output

* 99 Memories

CALL TODAY!

2 METER/440 MOBILE

Both Bands

* Detachable Front Control Panel
CALL FOR DETAILS!

= 45 W2 Meter 35 WIUH Fw

* Cross Band Repeater Function
* Receiving and Scanning on

KENWOOD

|, DUAL-BAND SALE!

TH-75A  TM-701A
o« 15 Walts on 2 Meter = 25 Walis on 2 Meter
and T0em and 70 cm
» Monitor Both Bands  ® 20 Mamary Channels
at Same Time ¢ Full Duplex-Croas
» 10 Memary Channels Band QOparation
= Recelve * Built-in Tona Encodar
141-1683.095 MHz
A38-440 005 MM 2

DON'T DELAY—CALL TODAY!

FT-736R vHFuHF BASESTATION

« S5B, CW, FM on 2 Meters
and 70 cm

» Optional 50 MHz, 220 MHz or
1.2 GHz

* 25 Watts Output on 2 Meters,
220 and 70cm

* 10 Watts Output on 6 Meters
and 1.2GHz = 100 Memories

O
ICOM

IC-735
PROVEN HF WINNER
» Compact and lightweight

» 100 Watts Output

* Noise Blanker

» General Coverage Receiver
CALL TODAY!

DR-570T
VHFI/UHF TWIN BANDER

» Receive on both
Bands at Same Time
* Extended Receiver Rang

Than Anyone Else

ALINCO

* 45W on 2M/35W on 70cm

» More Features for the Money

ALL ALINCO SALE PRICED!

e

KENWOOD

TH-225A

YAESU

o
ICOM

ALINCO

» Now 5 Watts Oulput DJ-160T
« Odd OHf Set FT-470 IC-24AT DELUX 2 METER
» Wideband Fr y 5 HANDHELD
Coverag COMPACT DUAL BAND DUAL BAND
s Same MHH FM HANDHELD FM TRANSCEIVER » Recelve 137-173.995 MH:z
as TH- (2MITOCM) = 20 Memories
ﬁ- AT 21 Memories for Each Band * 140-150 MHz : g;iﬂ:f:;ﬁg:ﬂm
. 3.895 MHz Dual VFO's for Each Band 440-450 MHz * Store Duplex/
Coverage | Up 1o 5 Watls Power « Compact and Lightweight Simplex Pairs,
« 5 W Capability Built-in CTCSS * Up to 5 Watts Output Call Channel,
® AFTVKIO YIBpReTeY BUMAR T MOmOry TME » Versatile Scan Functions 38 Encading Subtones
Offsel Autodialer TODAY!
CALL TODAY! CALL TODAY! CALLTODAY!
MF) saLe MF) m K2Kantronics || /A ASTRON
LARGEST STOCK OF ALL - . " 3
YOUR MFJ FAVORITE G-101i0 METER
C:EE'EEEE?ESH COLINEAR VERTICAL
BEST PRICE Fiberglass Construction DataEngine

MFJ-1278
Multi-Mode Data Controller
CALL FOR EXTRA SAVINGS

2 Wave Gain Antenna

SPECIAL SALE
$39.95

(BELOW DEALER COST)
LIMITED SUPPLY—CALL TODAY

» High Speed Packet
s Internal 1200 Baud Modem
» Off The Shelf 9600 Baud Packet
With The DVR 2-2
e Internal 9600 Baud, G3RUH Type
Modem Available
CALL TODAY!

* HSi2A $70 = VS3SM
= R520A $89 = RS50A

» RS35A . . $139 = VS50M

* RS7A $49 = AS3I5M s159

« RS20M . 5109 = RS50M . §219
* V520M . . 5124 » RM50M _§259

$174
$199

$232

102 N.W. Business Park Lane Kansas City, MO 64150

Send SASE For Used List

CUSHCRAFT « DIAMOND « DRSI

Call Toll Free—9am -6pm Mon.-Fri. 9am - 2pm Sat.

In Missouri Call—816-741-8118

WANTED: QUALITY USED GEAR, CASH OR TRADE I__HEIL . HUSTLER =

HYGAI
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Performance without compromise.™

G 1990 Yassu USA, 17210 Edwards Road Cerritos, CA 80701



s MC-43S UP/DOWN mic. included
® Superb interference reduction

1S-440S

* & IF shift, tuneable notch filter, noise
Compact high performance HF blanker, all-mode squelch, RF attenu-
transceiver with general coverage | ' ator, RIT/XIT, and opt. filters fight QRM.

e Dual SSB IF filtering
A built-in SSB filter is standard.
When an optional SSB filter
(YK-88S or YK-88SN) is installed,
dual filtering is provided.

¢ VOX, full or semi break-in CW

* AMTOR compatible

receiver .

Portable reliable performance and
ease of use makes the TS-4408
your obvious “low bands” choice.

It is “Every Ham’s” rig to go — ham
shack, portable or mobile. But don’t
let the small size fool you — there’s
lots of “big rig” performance packed
into this package. Built-in antenna
tuner option. Continuous duty trans-
mitter. Super DynaMix™ front end.
Five filter functions. The TS-440S

is at your service wherever you wish
to operate.

e Covers all Amateur bands
General coverage receiver tunes
from 100 kHz-30 MHz. Easily modi-
. fied for HF MARS operation.
® Direct keybuard entry of fruquanc!r _ |
® All modes built-in ok 11 || Optional accessories:

" | *AT-440 internal auto. antenna tuner

USB, LSB,CW, AM,FM,and AFSK. | | | /§ =
Mode selection is verified in Gr N ssL8 % | (80 m~10 m)« AT-250 external auto. tuner
Morse Code. | (18 ~<1 ¢ 1 | (160 m - 10 m) » AT-130 compact mobile
® VS-1 voice synthesizer (optional) - | ' || antenna tuner (160 m—10 m)« IF-232C/IC-10
* Built-in automatic antenna tuner Fl = | level translator and modem IC kit « PS-50
(optional). Covers 80-10 meters. | 2 | ggﬂ‘-"f duty ii}ﬂwse;f:gglv 'tPS-**IﬂO D'i
> :  H =i - wer supply » external speaker
S filter imctions - « MB-430 mobile mounting bracket

* Superior receiver dynamic range |
Kenwood DynaMix™ high sensitivity i
direct mixing system ensures true ¥
102 dB receiver dynamic range. 4
(500 Hz bandwidth on 20 m.)

e 100% duty cycle transmitter

.~ || +YK-88C/88CN 500 HZ/270 Hz CW filters
.| *YK-88S-88SN 2.4 kHz/18 kHz SSB
3=y | filters+* MC-60A/B80/85 desk micro-

= 1|l phones* MC-55 (8P) mobile microphone
|| +HS-4/5/6/7 headphones « SP-41/508B
mobile speakers » MA-5/VP-1 HF 5 band

... pacesetter in Amateur Radio

Super efficient cooling permits f._; _ f = 8 , mobile helical antenna and hum_pjar mount

exceeding one hour. RF input power ||| F]L > H-ERE SM-220 station monitor (no pan display)

: by 4 IS = HES NN | » VS-1voice synthesizer « TU-8 CTCSS

is rated at 200 W PEPon SSB.200W | =3[ 14 £ NBREEL i p e e b

DC on CW, AFSK, FM, and 110 W DC SN

AM. (The PS-50 power supply is | R s Bl LS |l KENWOOD U.S.A. CORPORATION

needed for continuous duty.) -“rHs| | CIE oS N COMMUNICATIONS & TEST EQUIPMENT GROUP
e Computer interface port | . | x| 7 =% N POBOX22745, 2201 E. Dominguez Street
® == | ] Sl | Long Beach, CA 90801-5745

fdiustabia dial torque ey T — | KENWOOD ELECTRONICS CANADA INC.
Slomemorychannale oo RIEmIEERE (O)  (Ss0oomstanco

In10 groups of 10:channels each i T gh. = i Mississauga, Ontario, Canada L4T 4C2

Split frequencies may be stored in = ' =W e mE AN

o e = V.o 2 %

10 channels for repeater operation. SilizE 1 KE NWOO D

e TU-8 CTCSS unit (optional) S & 4 RNz
|

Complete ser "‘I"H'L.rn > 3vd J-,’, for ail Kenwood Iransceners and mosl acces
Specificalions and pnces &“‘— suu ect! ange withoul nobice or obigahon
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